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German Firm Develops Electrically Conducting 
Polymer 

9SW'SO1374 Munich TOP-BUSINESS in German 
Jan 95 pp 94-98 


[Article by Klaus Jopp: “Magic Out of the Retort’’] 


[FBIS Translated Text] Everyone is talking about the 
innovation deficit—Bernhard Wessling is doing something 
about it. Through consistent research, the head of the 
mid-size chemical firm of Zipperling Kessler & Co managed 
a breakthrough in SPECIALTY POLYMERS. The major 
outfits in the guild had long ago thrown in the towel. 


The process verges on magic: briefly press on the spraycan 
and the rusty surface transforms itself into a black film that 
can be effortlessly removed after a few minutes. A damp 
cloth suffices. The former “rust spot” 1s sealed with a 
second liquid—and in this way mere iron turns into 
something like high-grade steel. 





The effect, that recalls the repertory of magician David 
Copperfield, is actually the result of more than twelve 
years of consistent research endeavors. At the end of that 
special marathon 1s the first market-ready plastic that 
inherently, that 1s, without further additives, conducts 
current. It could. above «ll. revolutionize corrosion protec- 
tion, since, because its electrochemical potential, it 
upgrades, as it wer ne treated matenials. 


. but true: this showpiece of scientific 
obstinacy v ‘ the success of. for example, any of the 
major ch outfits or any government-supported large 
research institute. Instead, it was managed by a mid-size 
firm, Zipperling Kessler & Co. from Ahrensburg in 
Schleswig-Holstein, northeast of Hamburg. Under the 
direction of Dr. Bernhard Wessling, simultaneously chief 
chemist and executive partner at Zipperling, the 38- 
member team unswervingly kept to the major objective, 
even after most institutes and giants in the branch such as 
BASF [Baden Aniline and Soda Works] and Hoechst, IBM 
and General Electric had long given up. 


Scarcely beliew' 


Using Paint to Counter Rust 


The success speaks for itself: the team from Ahrensburg are 
the only ones able to claim that they have realized the 
development of a finishing and conductive polymer 
named polyaniline (PANI) and via a marketable produc- 
tion process, to possess a pilot plant for production plus 
preliminary marketable products. The forethoughtful 
Wessling gloats: “At present, former rival IBM is one of 
the first major Zipperling customers in the U.S. using our 
plastic for transparent, antistatic films in the electronics 
segment.” Notwithstanding such further possible applica- 
tions, in Ahrensburg they are presently fully concentrating 
on corrosion protection. As early as five years ago, a first 
basic patent application was made for this area of appli- 
cation. Sometime soon the Wessling crew plans to estab- 
lish its new rust stopper as a self-contained kit first in the 
handyman and craftsman sectors. The home district of 
Stormarn is envisioned as a test market. Wessling explains: 
“This will be the first paint that really stops rust, since our 
PANI renders the iron surface passive through the forma- 
tion of a thick and well-adhering oxide film.” 
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Damage from the ceaseless attack on iron and steel parts 1s 
widely underestimated. Based on a study by the Battelle 
Institute for the U.S.. professor Ewald Heitz, corrosion 
czar at the German Society for Chemical Apparatus, 
Chemical Technology and Biotechnology (Dechema), in 
Frankfurt, projects that nearly 4.5 percent of Germany's 
gross social product is wiped out year after year by the rust 
corrosion—meaning, for 1993, a total of approximately 
140 billion marks [DM]. 


Much of that could have been saved had polyaniline been 
applied on a broader basis. In cooperation with Arlington 
university (Texas), it was possible for Zipperling to publish 
amazing test readings. Based on his own activities as a 
top-notch expert in the field of conductive polymers, 
professor Ron Elsenbaumer of the Texas university 
reports: “We have discovered that the rate of corrosion is 
slowed down by at least a factor of 10 and in some systems 
even by factors of 1,000-10,000." 


Rivals Left Dangling 


The outstanding results from Ahrensburg have in the 
meantime been confirmed by Dechema that has Europe’s 
leading rust research institute. As assessed in Frankfurt: 
“Polyaniline has withstood all crevice, localized and con- 
tact corrosion and surpassed conventional coating sys- 
tems.” Zipperling therefore also has an edge in competi- 
tion with the renowned Los Alamos National Laboratory 
(New Mexico) that, in cooperation with the Kennedy 
Space Center (Florida), 1s intensively studying the funda- 
mental possibilities of conductive hydrocarbons in rust 
protection. Trailblazer Wessling gloats: “For now, how- 
ever, we are the only ones who really grasp the effective 
mechanism and are capable of offering coating systems 
ready for application.” 


The mid-size outfit from Holstein is on top anyway—while 
the chemical industry has been abolishing thousands of 
jobs, Zipperling hired 40 new people just this year and 
increased employment by more than 20 percent to 230 
employees. Since joining the company in 1981, Wessling 
has given the firm a fresh approach, first as head of 
research and development [R&D], next as spokesman for 
corporate management, and since 1988 as executive 
partner. 


Freshly Assorted 


Once one of the leading suppliers of molded plastic com- 
pounds for records, Zipperling is presently banking on an 
entirely fresh assortment of products. With nearly 20.000 
tons of plastic concentrates and specialty blends, Zipper- 
ling realizes a turnover of almost DM140 million and is 
presently one of Europe's largest compounders—and also 
the first, around the world, just a mere four years ago. to 
have been certified on the basis of ISO [International 
Standards Organization] 9001. 


The program encompasses nearly 1,500 products that are 
supplied to 400 plastics manufacturers and processors 
clear across Europe. As a result, the Ahrensburg team 
possesses the broadest palette of color batch, additive and 
fire-retardant concentrates and simultaneously are the 
largest suppliers in the field of high-grade admixtures for 
engineering plastics. With all the economic success, 
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chemist Wessling has never abandoned his basis, in-house 
basic research. Only six people make up the inner circle for 
that. If need be. however. they are bolstered by a 32- 
member development team. R&D sector expenditures 
reflect eight percent of turnover and are therefore two to 
three percentage points higher than generally is common in 
chemistry that 1s especially research intensive. 


Ambitious Researcher 


At the inception of his activity Wessling’s critical question 
was: What does science know about the origin of the 
properties of compounds. meaning plastic blends that can 
be processed with all necessary additives such as emol- 
lients, extenders, fire-retardants or color batches? The 
chemical expert recalls: “It was not the brevity of the 
response but its overwhelmingness: nothing.” All polymer 
processing has been and even at present remains preva- 
lently empirical. compounding 1s simply a black art. Which 
1$ Strange enough since virtually all plastics in daily use are 
compounds—chemistrv's modern baked blends. 


Scientist Wessling could not accommodate himself to the 
Druid “recipe” philosophy and started working on his own 
dispersion theory. That earned him a lot of non- 
appreciation from his colleagues. but also led him to a 
fresh appreciatiou of inherently conductive polymers that 
had a lot in common with the so-called non-equilibrium 
theory of Belgium’s Ilya Prigogine. of Russian ancestry. 
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In 1977, at any rate, Prigogine, who outlined a sort of 
chaos theory of chemistry, received the Nobel prize for 
chemistry, the crowning achievement of science, for this. 
One of the few in Germany who worked with Prigogine 
pays homage to Wessling. Professor Werner Ebeling of 
Humboldt university in Berlin opines: “The systems 
under study are extraordinarily sophisticated; Wessling’s 
theory, however, appears capable of describing the most 
phenomena.” 


Chemistry with Eco-Effects 


In the meantime Zipperling has also received a special sort 
of honor. The German Federal Environmental Foundation 
(Osnabrueck) is encouraging continued research activities 
on polyaniline in corrosion protection with a total of 
nearly DM1.1 million. Fritz Brickwedde, general secretary 
of Europe’s largest environmental foundation. explains: 
“If the new process holds its own, the corrosion process 
can be definitely retarded far beyond the status of current 
technology.’ Brickwedde adds: “The goal of this project 1s 
very worthwhile from both a practical and a theoretical 
point of view. It provides a significant savings of resources 
and avoidance of environmental pollution in many areas 
of technology.” 


In this way, the laterally thinking Wessling reaffirms one of 
his fundamental theses: “Environmental protection minus 
plastics is inconceivable.” Polyanilines and their abilities 
to halt rust corrosion are a first-rate example of this. 
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France: 3 AR Partnership for Microgravity 
Research Formed 

95W'S0134A Paris AFP SCIENCES in French 

15 Dec 94 pp 5-6 


[Article: “3 AR, New Partnership for French Microgravity 
Research’’] 


[FBIS Translated Text] Bordeaux—An “expertise node” 
that was created by Aerospatiale and CNRS [National 
Scientific Research Center] to augment the microgravity 
research, innovation, design, and production capabilities 
of the two institutions was inaugurated on 3 December at 
Aerospatiale’s Saint-Medard-en-Jalles facility on the out- 
skirts of Bordeaux. 


The entity is called “3 AR” (Aquitaine Zero-Gravity 
Research), and its principal mission 1s coordination and 
conduct of physiochemical research on microgravity. 
CNRS is represented by its Institute of Condensed-Matter 
Chemistry in Bordeaux (ICMCB). directed by Father Jean 
Etourneau, which as of | January will replace the existing 
Solid Chemistry Laboratory (LCS). 


Located on the campus of the University of Bordeaux-l, 
ICMCB with its staff of 200 will bring together experts in 
three complementary disciplines: solid chemistry, mate- 
rials sciences—especially the physics and chemistry of 
supercritical fluids—under the direction of Yves Garrabos 
(from University of Paris-North), and molecular sciences, 
whose activities under the direction of Father Olivier 
Kahn will be transferred from University of Paris-South 
(Orsay) to Bordeaux. 3 AR will concentrate on behavior of 
fluids a‘d crystal growth, with the help of “intensive” 
modeling and computer simulation. 


This expertise node takes the place of PRAME (Aquitaine 
Research Node for Space Materials), which from 1988 
until this year was run by Aerospatiale, CNRS, and Uni- 
versity of Bordeaux-I. PRAME’s experts—in collaboration 
with teams from the CEA (Atomic Energy Commission}— 
were involved in drawing up specifications for the ALICE 
(Analysis of Critical Liquids in Space) instrumentation 
fabricated under the direction of Aerospatiale (for CNES 
[National Studies Center]) and CPF (Critical Point Instal- 
lation) for ESA [European Space Agency]); they have also 
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designed and performed seven EURECA [European 
Recoverable Platform] experiments in gaseous-state 
growth and growing of cadmium telluride. 


3 AR will analyze the results of crystal-growth experiments 
carried out over the 11 months of its stay in space. in 
1992-1993. 


After ALICE, the experiment module that was designed for 
the Franco-Russian Antares and Altair missions (July- 
August 1992 and July 1993), CNES designated Aerospa- 
tiale as lead contractor for the building of ALICE-2, which 
is to be installed on the Mir orbital station during the 
Franco-Russian Cassiopeia mission scheduled for 1996. 


Five of the ALICE-2 experiments are designed to study 
phenomena that determine the behavior of fluids near the 
critical or change point, that point of the molecular-state 
diagram of an element where it is neither a liquid nor a gas. 
ALICE-2 will offer opportunities to deepen scientific 
knowledge of the mechanisms of mass and heat movement 
in critical fluids involved in the so-called “piston effect” 
that has been discovered in microgravity experiments. 


The study program will be extended further by means of 
another instrument that might perhaps be dubbed “Super- 
Alice,” which will register information on chemical reac- 
tivity in the supercritical state (the state of a fluid brought 
to very high temperatures and pressures. at which it 
acquires solvent properties). 


Also, in the domain of life sciences, after designing and 
building “Anthrorack.” a laboratory for the study of 
human physiology in space (carried aboard Spacelab 
during a 1993 shuttle mission), Aerospatiale is building the 
European portion of Neurolab. EDEN (ESA Developed 
Elements for Neurolab), which is expected to go into orbit 
on an American shuttle in April 1998. 


Yves Garrabos notes that microgravity experiments, while 
they may not have fulfilled the promise of the 1970s and 
1980s (“few industrially usable results have been 
obtained)’’), have neve‘theless advanced—and are 
expected to further advance—knowledge in physics and 
chemistry. Especially since “there have been unexpected 
results.” In other words, space remains a unique tool in 
basic research. 
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Germany: New Batteries Tested for Electric 
Vehicles 

OSH SOl3STB Muni h TOP. Bl SINESS in German 
Jan 9S pp 99-101 


(Article by Joset Stelzer: “Power with Zinc and Zebra’’] 


[FBIS Translated Text] Until now electric cars have lacked 
zip. NEW BATTERY TECHNOLOGY now promises 
greater power and endurance. And in the future exhaust-free 
vehicles will also be attractive to fleet operators. 


Henning Wallentowitz. occupant of the chair for automo- 
biie studies at RWTH [Rhine-Westphalian Technical Col- 
lege] in Aachen. had his heart in his throat when his 
electrically driven third-series BM{W abruptly came to a 
halt on the trip from downtown Munich to the airport. The 
culprit in this annoying stop along the way was the feeble 
lead batteries. Although Wallentowitz had fully charged 
them at the outlet. the energy was just enough for 35 
kilometers—barely more than the half the distance. 


Even with a somewhat more powerful nickel-cadmium 
storage batters—besides the old familiar lead module. 
moreover. the only system currently produced in large 
series—he would probably scarcely make the total 60 
kilometers all the way to the airport nonstop. The manu- 
facturing firm of Daug-Hoppecke. however. does promise 
maximum ranges of 100 kilometers for that type. Wallen- 
towitz cautions: “In normal driving. however. it will 
definitely be less.” 


It 1s no surprise that battery manufacturers are working 
feverishly on more powerful storage devices—and lately 
with very promising results. Their updated power-packs 
deliver enough power to cover even long driving distances 
without recharging and. on top of everything. they have 
put their suitability in routine use to the test. 


The self-stvied zebra battery. for instance. 1s manufactured 
by AEG [General Power Company] Anglo Batteries Lim- 
ited [GmbH]. a subsidiary of AEG Daimler-Benz Industry 
and the South African Anglo American Corporation. Com- 
pared with ordinary lead and nickel-cadmium systems its 
decisive advantage 1s that converted C-class Mercedes 
models. for example. get more than 150 kilometers in city 
traffic using the AEG equipment. Only after that does it 
have to be recharged. According to Wallentowitz: “In this 
context the batteries function extremely reliably under all 
operating conditions.” 


Meanwhile, the zebras are creating a sensation not only at 
Daimler subsidiary Mercedes. BMW [Bavarian Motor 
Works] too is counting on this technology and is eager in 
the future to incorporate it as the core of its series electric 
vehicles. Furthermore, in a major experiment at Ruegen— 
numerous auto manufacturers are testing out 60 electric 
cars there until 1995—meanwhile more than half of the 
test motor vehicles have been equipped with zehras. AEG 
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board member Frank Dieter Maier gloats: ‘So for batteries 
in Germany we are number one.” 


Strong Voltage Sources 


As early as October 1994, to satisfy the really soaring 
demand, Maier launched pilot production of battery 
cells—the zebras consist of a large number of tiny power 
modules. The fully automated assembly line in Berlin 
annually produces approximately 180.000 cells—enough 
for nearly 450 zebras. 


The engineering concept of the storage elements is quite 
simple. When charging through an outlet. sodium chloride 
plus nickel is converted into sodium and nickel chloride. 
When driving—that is, when discharging—the process 1s 
just the reverse. In the process the battery heats up to 
270-350 degrees. To avoid heat losses the cells are housed 
in a double-walled, vacuum-insulated casing. 


Even at far lower operating temperatures—45 degrees 
maximum—the zinc-air battery of Israeli manufacturer 
EFL [Electric Fuel Limited] produces definitely more juice 
than all other systems. A federal postal service Mercedes 
delivery van, for example. went more than 300 kilometers 
nonstop during numerous test drives. 


What is more, the zinc-air storage unit proved capable of 
the toughest stresses. Postal service board member 
Guenter W. Tumm gleefully asserts: “The batteries with- 
stood even warlike shock tests without any damage. And 
even after being frozen all day long in an environmental 
chamber, full performance was available after just three 
minutes.” 


Changing Instead of Charging 


In principle. the robust power-pack from Jerusalem con- 
sists of a caustic potash solution plus one zinc and one air 
electrode. To enhance performance, the Israeli researchers 
use extremely fine-grain zinc powder—that normally com- 
busts explosively upon contact with the air. The clincher 1s 
that the tiny zinc granules are surrounded by a gossamer 
protective film of zinc oxide. In this way the EFL scientists 
are able to use the highly explosive powder for the batteries 
free of risk. And the sponge-like zinc electrode, in a 
sequence of chemical processes, transmogrifies into a 
powerful voltage source. 


Highly attracted by the EFL development, Tumm wants 
soon to equip 45 postal vehicles of the Greve bei Muenster 
letter center with the Israeli zinc-air storage units. He has 
planned something similar for the package and letter 
service in Bremen. There, 44 passenger cars and 20 Mer- 
cedes delivery vans are to drive around using such power 
suppliers in regular postal service. 


What is more, Tumm’s electric vehicles do not just have to 
recharge for hours at the outlet. Postal mechanics simply 
lower the “drained” batteries through the bottom of the 
vehicle and replace them with “fresh ones.” Such an 
exchange process takes no more than 10 minutes. 
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The used storage modules—a passenger car generally 
contains four such 90-kilogram elements—until now 
have had to be shipped back to Israel in special charging 
stations. That complicated procedure will be dropped in 
the future. As early as 1995, the postal service jointly 
with numerous partner firms—including Siemens, Mer- 
cedes and Open—plans to start up the first German 
regeneration system. In that way Tumm will be able on 
an in-house basis to supply all of Bremen’s electric fleet 
with fresh batteries. 


AUTOMOTIVE, TRANSPORTATION 5 


Competition for the Diesel 


The concept is highly promising even in terms of savings. 
In fact, total costs for a zinc-air-powered passenger car in 
postal usage currently still run an impressive 1.40 marks 
[DM] per kilometer—compared with DMO0.42 for a com- 
parable diesel. Naturally, with future series production of 
EFL batteries the difference will dwindle. According to 
Tumm: “Our premise is that over the midterm operating 
costs for an electric <r will not run more than those of 
diesel vehicles.” 
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France: Cadoe’s CAD Optimization Process 
Presented 

95H 'S0]23A Paris L'USINE NOUVELLE in French 
8 Dec 94 p 49 


{Article by Thierry Lucas: “Interactive Optimization Soft- 
ware’’; introductory paragraph in boldface as published] 


[FBIS Translated Text] By inventing a design optimization 
method, the brand-new firm of Cadoe is offering manufac- 
turers a way to reduce considerably the time they spend 
developing their products. 


Designing a piece using CAD [computer-aided design] is 
good. Using calculations to verify that its mechanical 
behavior meets specifications is even better. But what if 
the results are not satisfactory? The only solution is to 
modify the shape of the piece and start a new calculation. 
And hope that the modifications are being made in the 
right directlon—without creating more problems! 


“Optimizing a piece generally requires a lot of running 
back and forth between CAD and the calculation,” 
explains Bruno Reymond. sales manager of Cadoe, which 
was established last February. 


“Those trips back and forth are long and costly. Using our 
method, the CAD engineer can. with a single initial 
calculation, obtain a direct display of the effects of varying 
the parameters.” 


Once their initial amazement (and skepticism) had passed, 
that statement had the serious attention of development 
officials at Alcatel Space. Framatome [Franco-American 
Nuclear Construction Company]. Aerospatiale [National 
Industrial Aerospace Company], Pechiney. and so on. For 
those manufacturers, optimal design of a product with 
multiple parameters is a real puzzle that is solved incom- 
pletely or not at all by design bureaus. Finding algorithms 
that will reduce the weight or bulk of a piece, for example, 
is no small task. And the result, after calculations lasting 
dozens of hours. may turn out to be a piece that is simply 
impossible to manufacture! 


Cadoe’s design optimization technology is aimed at getting 
manufacturers out of that impasse. Its principle can be 
summed up as follows: since a calculation is expensive (it 
ties up a computer for hours), it might as well be exploited 
to the maximum. So the Cadoe method (“Cadoe”’ stands 
for “self-adapting calculation by high-order derivatives”), 
based on a preliminary result, generates formulas (polyno- 
mials) taking into account the way the piece’s characteris- 
tics change as a function of the design parameters. Then, 
once those formulas are transferred to the CAD station, 
the engineer can change the thickness of a reinforcing piece 
or the radius of a fillet and immediately display the effect 
of that modification on the mechanical behavior of the 
piece. It is true that generating the polynomial requires 
from two to 10 times as much time as a calculation based 
on finite elements. But overall. the savings in time is 
obvious when one considers that an optimization process 
may require dozens of successive calculations. Even better, 
the operator can “play” with his model by causing the 
parameters to vary continuously. “That interactive work is 
essential,” Reymond emphasizes. “because the engineers 
have the know-how enabling them to make compromises. 
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They are also able to allow for manufacturing constraints, 
which are hard to formalize.” 


Marketed in the form of three software programs. the 
Cadoe method is not exactly a product that one buys “off 
the shelf.” “Our programs are added to CAD and calcu- 
lating tools without changing the habits of design bureaus 
in any way,” says Reymond. First target: manufacturers. 
Most of the major firms, ranging from Sollac and Air 
Liquide to Michelin, have special calculation programs 
developed to meet their own needs. Cadoe therefore offers 
to integrate design optimization into their computerized 
design systems. That is currently the “bread and butter” of 
this PME [small or medium-size firm]. which expects a 
turnover of 3.5 million francs in 1994. The other major 
market consists of calculation software manufacturers. 
Cooperation with Framatome+CSI in designing compos- 
ites and with Cedrat in analyzing electromagnetic phe- 
nomena will result in new products in 1995. Integration 
with the software produced by the American software 
publisher SDRC is underway. If Cadoe succeeds in win- 
ning the industrial world’s confidence by then. all hopes 
are permitted. 


Expert’s Opinion 


Thierry Dusseux, head of design methods in Alcatel 
Space’s Antenna Department in Toulouse. says: 


“In designing antenna components for satellites. we are 
constantly being faced with optimization problems. Until 
now, our procedure has been to keep repeating calculation 
cycles or to build scale models. The Cadoe method, based 
on high-order derivatives, should make it possible to 
optimize a piece independently of the finite element codes. 
Development time will be reduced considerably as a result, 
and it will be possible to explore new solutions. We have 
validated the method in connection with a waveguide 
optimization problem. Cadoe is currently developing a 
ready-to-use design optimization package for us. 


From Mathematics to Industry 


Behind Cadoe is the university mathematical work of 
Mohamed Masmoudi and Michel Rochette. currently the 
firm’s president and managing engineer respectively. The 
design optimization method has theoretical bases that 
guarantee its effectiveness and reliability. The polynomial 
making interactive optimization possible is simply a devel- 
opment of the function to be optimized using the Taylor 
series. One of the keys to Cadoe’s know-how is the auto- 
matic calculation, using Adogen software, of the deriva- 
tives of any order that are needed to create the polynomial. 
For its part, Adoc software, which is the second basic tool 
used by the method, ensures its reliability: it selects the 
active variables, defines domains of convergence (the 
permissible range of variation for each parameter), and 
determines the orders of necessary derivation. Lastly, 
Adomesh software automatically remerges a piece fol- 
lowing modification of its shape. 


The method is applicable in any field (mechanical engi- 
neering, thermal engineering, electromagnetism, and so 
on) and is independent of the type of calculation (finite 
elements, finite differences, and so on). Provided. of 
course, that the functions are differentiable. 
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France: Vilplast’s 3D Blowing-Extrusion 
Technology Presented 

9SHW-S0/23B Paris L’;USINE NOUVELLE in French 
8 Dec 94 pp 62-63 


{Article by Pascale Leroy-Paulay: “First Steps in 3D 
Blowing-Extrusion™; introductory paragraph in boldface 
as published} 


[FBIS Translated Text] Less manufacturing waste and 
smaller molds. This new process is of technical and eco- 
nomic interest. It is attracting the attention of manufac- 
turers in the automobile industry to the parts under the 
hood. But the technology will have to prove its advantages if 
it is to win markets. 


Thanks to 3D blowing-extrusion. Vilplast in Villieu, Ain, 
clinched the market for polvethyvlene air ducts for the 
Peugeot 106. But in winning that contract in 1990, Vilplast 
was playing the part of a pioneer. “We were the first to 
experiment with 3D blowing-extrusion, and nobody 
thought it would work.” says Herve Vignon, the firm’s 
president and CEO. 


Vilplast. an MGI-Cloutier subsidiary specializing in plas- 
tics processing, is currently mass producing the air ducts. 
But it took machine manufacturer Serta two years to 
perfect the process. “The technology enabled us to manu- 
facture the parts at a cost 10 percent below that of the 
injection method.” says Vignon. Since then, 3D blowing- 
extrusion has been attracting the attention of many man- 
ufacturers in the automobile industry. I, could even find 
uses in the household appliance field or that of toys. 


The technology consists of manipulating the preform (the 
“tube” of semimelted material as it leaves the extruder) 
with an articulated arm so as to preform the piece before 
the mold is closed. The piece 1s then molded into its final 
shape by a blowing process. Contrary to the traditional 
blowing-extrusion process, the diameter of this preform is 
reduced to the size of the piece. And there is no plastic 
mold seam at the mold joint. This means that the problem 
of recycling waste into the process no longer exists. And 
since there 1s less material. cooling requires less water and 
heating uses less electricity. Moreover, the 3D blowing- 
extrusion mold is small in size because it 1s possible to 
adjust it to fit the final dimensions of the piece to be 
molded. The latter has a better finish, with no weld mark 
at the mold joint. So what it all adds up to 1s substantial 
savings in material and in investment in equipment. 


But 3D blowing-extrusion technology appeared only very 
recently in the world of plastics processing. Philippe 
Marechal. assistant technical manager of engineering at 
the STMP. explains: “The idea 1s old, but it was not being 
developed because it lacked repeatability.” The technology 
does in fact have numerous touchy aspects. The preform 
must be slightly thicker at the precise location of the folds 
to ensure that the walls of the piece are uniform in 
thickness. The pipe working the preform must not cause 
any pinching at the folds. and it must not stretch the 
preform excessively. Preblowing must be carefully mea- 
sured. and the speed at which the mold closes must be 
calculated precisely. Coordinating all those tasks 1s com- 
plex to say the least. and all the factors are interrelated. “It 
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took a year of work to fine-tune the settings regulating the 
flow of the preform and to refine computer control of the 
process before we could correctly master all the parame- 
ters,” comments Vignon. Now Vilplast wants to improve 
productivity. “By adapting a mold with two cavities. we 
could manufacture the right- and left-hand pieces for the 
vehicle simultaneously, and that would free us of the need 
to retool,”’ he explains. 


The technology also has its economic limitations. 
Marechal of the STMP, a manufacturer in the automobile 
industry, objects: “Offsetting the gain from the size of the 
preform is the need to consider the slower procuction rate 
due 1) handling.’ Moreover, “pieces with multiple joints 
require complex molds. And that can raise the price from 
50,000 francs [Fr] to Fr! million, depending on the model 
to be manufactured,” adds Dominique Mocquard, owner 
of ADM Concept, a consulting firm in the field of plastics 
technology. 


Manufacturers are therefore seeking a compromise 
between the now well-mastered technical advantages and 
the profitability of investments before entering the field of 
3D blowing-extrusion. For example, the STMP feels that 
the technology may offer a real economic advantage with 
multimaterial coextrusion. “In traditional blowing- 
extrusion, it is difficult to recycle the multimaterial residue 
back into the process because the components must be 
separated before being reused. That problem is eliminated 
automatically in the 3D process, since there is no residue,” 
Marechal explains. 


Serta and Vilplast were among the very first to accept the 
challenge. And over the past two years, almost all manu- 
facturers of blowing-extrusion machinery have taken an 
interest in the third dimension. The German firms Batten- 
feld, Krupp Kautex, and Bekum are farthest along. and 
Uniloy 1n Italy 1s looking into the matter. Battenfeld seems 
to be ahead of its European competitors from the stand- 
point of sophistication. 


Multimaterial Pieces All in one Block 


The German manufacturer has developed a six-axis robot 
for handling the preform and rounded out that arrange- 
ment with a sequential extrusion system making it possible 
to alternate differing materials in the preform. In the case 
of a rigid duct—made of polyamide. for example— 
containing flexible bellows sections, it becomes possible to 
manufacture the piece all in one block. But extruding 
polyamides is a tricky process. “The first results were 
satisfactory,’ says Egon Renfordt-Sasse, development 
manager in Battenfeld’s Blowing-Extrusion Division. At 
present, however, the materials most frequently used in 3D 
blowing-extrusion are polyethylene and polypropylenc. 


[Box, p 62] 
Plastics Showing up Under the Hood of Automobiles 


From nearly 4 percent in the 1970’s, the rate at which 
plastics are employed in materials used in automobiles is 
now up to 10 or 12 percent. Polymers first invaded the 
vehicle’s interior. Now they are trying to infiltrate under 
the hood and in the body. The battle is becoming more 
difficult, with mechanical and thermal constraints 
requiring special plastics such as thermosetting plastics or 
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composites. Those materials are even more expensive, and 
the struggle against traditional materials is not yet won. 
Steel. for example. is winning back a share of the market 
for auto bodies thanks to high-elasticity steels. In that 
context, 3D blowing-extrusion is opening up new markets 
for plastics: for use in ventilation ducts under the hood, for 
example. That enables plastics to compete with rubber and 
aluminum. 


[Box. p 63} 
Market Still Very Young 


In France, the number of machines installed by manufac- 
turers can be counted on the fingers of one hand. Vilplast 
is already producing 1,500 ventilation ducts per day for 
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PSA [Peugeot Corporation], and the STMP has begun 
tests. But manufacturers are still reluctant, and develop- 
ment is expensive. In the case of Serta. which was bought 
by Sidel in 1992, the first machine is still weighing 
heavily on the firm’s budget. Vilplast has invested Fr4 
million, and Anvar [National Agency for the Upgrading 
of Research] provided a grant in that same amount. But 
Sidel had to put Fr6 million on the table in order to 
finalize the technology. “Potential users in the automo- 
bile industry are few in number, and we are developing a 
3D blowing-extrusion machine for the household appli- 
ance or toy industry so that we can grow in those 
markets,” explains Bernard Leunot, marketing director 
for Sidel machines and systems. 
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France: CEA Issues Annual Report on Nuclear 
Waste Disposal 

95144 S$0/34B Paris AFP SCIENCES in French 

IS Dec 94 pp 22-23 


[Article: “Nuclear Waste: CEA Cleans Up Civilian 
Centers”’] 


[FBIS Translated Text] Paris—Sorting. decontaminating, 
consolidating, reducing the volume of waste, and estab- 
lishing separate processing tracks: in short, disposing of it. 
This is the “credo” of the Waste Management Directorate 
(DGD) of CEA [Atomic Energy Commission]|—France’s 
third largest producer of radioactive waste. after EDF 
[French Power Company] and COGEMA [General 
Nuclear Materials Company]—which on 13 December 
published its first annual activity report. 


“It was in 1989 that the Atomic Energy Commission began 
to take waste management ‘seriously.’ So in 1991 and 1992 
it elaborated a plan for disposing of radioactive materials 
at the CEA’s civilian centers,” said Mr. Robert Lailement. 
director of Waste Management at CEA. Capping the plan 
in 1993 was a new detailed survey of radioactive wastes on 
hand and possibilities for treating “unusable fuels” at 
Marcoule—about a hundred tons of it have accumulated 
over the last 40 years—and dismantling installations in the 
coming years. 


“CEA was given additional resources and 1s now getting an 
average of 400 million francs [Fr] more per year to dispose 
of wastes at the civilian centers, over and above the Fr200 
million earmarked for current waste management.” said 
Mr. Lallement. The largest share of the financing is pro- 
vided under a 6 August 1993 convention signed by CEA 
(52 percent), EDF (42 percent), and COGEM A (6 percent). 
with support from the state. Half of the total goes to waste 
treatment. 30 percent to dismantiement, and 20 percent to 
unusable fuels. 


In 1995. Lallement continues, DGD will get Fr70 million 
to support the waste disposal operations of ANDRA 
(National Agency for Radioactive Wastes Management). 
Fri180-200 million for operation of waste treatment facil- 
ities at the various CEA centers, and Fr580 million under 
the CEA/COGEMA/EDF convention. CEA each year 
entrusts 5,000 cubic meters of civilian waste to ANDRA 
for processing. 


“There is no difference in the way we process the 500 cubic 
meters of military wastes each year; since 1985 they have 
been handled under classified procedures, but for the sake 
of transparency they will be included in the DGD’s next 
annual report.” says Mr. Bernard Quinnez, deputy director 
for quality control and security at DAM (Military Appli- 
cations Directorate). DAM ts spending a total of Fri20 
million, including equipment investment. on nuclear 
waste management. 


“We are now triaging wastes at the source in order to 
divide it up better and reduce the volume: for each | 
percent less that 1s delivered to ANDRA, we save Frl 
million.” said the DGD director. CEA hopes over the next 
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5 vears for a 30-percent reduction tn low-level waste and a 
50-percent reduction in wastes containing very long-lived 
radioactive elements. 


It is also necessary to honor a debt to the past by taking 
back old batches of waste processed under the safety 
standards formerly in effect. with a view to moving them 
to ANDRA sites (waste category A) or storing them. after 
consolidating and conforming them to today’s standards 
(waste categories B and C). 


“Two years ago we successfully completed the “unstorag- 
ing’ of ANDRA’s La Manche Storage Center (CSM). where 
CEA had sent ‘nonstandard packages’ pending deep stor- 
age.” Mr. Lallement recalls. CSM closed its doors in 
mid-1994. and the packages. now in CEA’s custody. are 
being kept at Cadarache pending a government decision on 
a site for geologic [deep underground] storage. 


CEA’s research centers at Cadarache. Grenoble. and 
Saclay have also accelerated their deliveries of CSM waste 
packages. These packages. some of them reconditioned. 
from the Saclay and Fontenay-aux-Roses centers. have 
been brought to the Cadarache site. 


Finally. the disposal plan provides for financing a facility 
at Marcoule for treatment of [radioactive] sources whose 
nuclear materials are used in research programs of the 
Atalante laboratory. It also calls for storage of radium 
sources recovered by the CEA in the storage shafts of the 
“sampling facility” at the Base 72 Nuclear Installation of 
the Saclay research center. as well as clean-up of shafts in 
two other facilities at the same site used for dry storage of 
cobalt-60 and cesium-137. The wastes are being trans- 
ferred in COGEMA shipping casks and in the road- 
and-rail tanks purchased by some centers. 


In order to improve management and processing of the 
waste. a station dubbed “Alpha” will be built at 
Cadarache, at an estimated cost of Fr330 million. In 
addition. Saclay’s Beta-Gamma station will be modern- 
ized. and a “decanting” station for highly radioactive 
effluents is to be built at Marcoule. 


Another major purveyor of wastes between now and 1997 
will be the dismantling of CEA nuclear installations at 
several sites including Elan II B at La Hague (Manche). 
which was used for fabrication of sealed radioactive 
sources. and the EL4 heavy-water reactor at Brennilis 
(Finistere) that was operated by CEA and EDF until work 
was stopped in 1993. The formal public-interest enquiry 
will begin on 20 December. said Mr. Lallement. It has not 
yet been decided which industrial concerns will get the 
facilities dismantlement contracts. 


The dismantling of the La Hague plant (ATI) for pro- 
cessing fuel from rapid-neutron reactors. the laboratory at 
Fontenay-aux-Roses (RM2). and the Laboratory for 
Research and Analysis at Grenoble (INB 60) should be 
completed by the end of the year. Interrupted in March by 
an accident, the dismantlement of Cadarache’s “Rhap- 
sody” reactor will resume in 1995. Dismantling of the 
Marcoule processing center (UP1) is expected to be com- 
pleted in the year 2020. 
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[box, p 23] 
Storage Sites 


Radioactive wastes. charactenzed mainly by radioactivity 
level and the nature of the radionucleides they contain, are 
divided into three categories. A. B. and C, which are stored 
at different sites 


Type A waste. which has low or medium radioactivity 
levels. primarily consists of elements that emit beta and 
gamma radiation for penods less than or equal to 30 vears. 
These waste articles. such as gloves and filters, come 
mainly from nuclear generating stations. They are surface- 
stored at ANDRA sites. 
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Type B waste. characterized by medium-strength radioac- 


tivity levels, contains a significant quantity of long-lived 
(greater than 30 years) elements that normally emit alpha 
radiation These wastes. which mostly come from plants 
that produce or reprocess tuel-cycle elements, are currently 
being stored in CEA centers 

Typ. C waste, which 1s highly radioactive. contains long 
half-life radioactive elements that emit alpha. beta. and 
gamma radiation. They come from the tabnmcation or 
reprocessing of fuels that cannot be stored above-ground 
They too are being held at the CEA centers 

In future. type B and C wastes wil! be stored in deep 
underground geologic formations. as prescribed in the 
Radioactive Waste Management Law passed by parlia- 
ment on 30 December 1991. [end box] 
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Poland: Science Policy, Funding Outlined 


95WS00854A Warsaw PRZEGLAD RZADOWY in Polish 
No 8, Aug 94 pp 66-75 


[Government document drafted by the Committee for 
Scientific Research: “Principles of the State Science and 
Science/Engineering Policy”; approved by the Council of 
Ministers at the session of 20 Jul 1993} 


|FBIS Translated Text] 


1. Introduction 


Science is an essential factor of economic development 
and progress of civilization. It is also important for raising 
the prestige of a country in the community of nations. The 
major goal of science and science/engineering policy of this 
nation is to achieve results which, in the near future, wil! 
help promote social and economic transformation and, 
over a longer perspective, will ensure economic growth and 
social progress in the country based on an optimal utiliza- 
tion of funds allocated to scientific research and develop- 
ment. In order to achieve this goal, it is essential to 
establish successful links between science and other 
spheres of social and economic activity, particularly edu- 
cation. 


1.1. According to Article 2, Clause | of the Law of 12 
January 1991, which established the Committee for Scien- 
tific Research (Government Register, No 8, Item 28; and 
1994, No 52. Item 240), the Committee is required to 
submit to the Council of Ministers a draft of the “Princi- 
ples of the State Science and Science/Engineering Policy.” 
In addition, the law charges the Committee with: 


—defining the directions of scientific research and 
research/development work that are particularly impor- 
tant for science, culture, civilization progress, and 
national economy. 


—developing and presenting to the Minister of Finance a 
draft plan for the budget in the areas relating to science, 


—establishing the criteria and methods for allocation and 
distribution of financial resources in science, particu- 
larly among the commissions and centers subordinated 
to the Committee, 


—initiating and reviewing legislative and regulatory acts 
and economic and financial solutions that affect science 
and technological progress. 


The terms “science” and “research” in the present text are 
synonymous and refer to “scientific research and research/ 
development work.” 


1.2. Since science is connected with other fields of eco- 
nomic and social activity, the present “‘Principles’ cover a 
broad range of problems rather than merely scientific 
research alone. The range of functions and competence of 
the Committee for Scientific Research suggests that KBN 
{Committee for Scientific Research] is to become the most 
important body for implementing most missions that 
follow from the principles of science and science/ 
engineering policy of the state. 
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1.3. These “Principles” define and substantiate the selec- 
tion of goals for research and the activity areas for the 
sphere of science and define the resources that make this 
research possible. 


The foundations for scientific activity are created prima- 
rily by developing a legal basis for science and its related 
fields, organizing work in this sphere, carrying out the 
personnel policy in science, and establishing research 
priorities. 

1.4. The most important function of science is its explor- 
atory function, which is followed in importance by its 
civilizing, cultural, educational, informational, and popu- 
larization funct.ons. By fulfilling its functions, science 
helps create a public acceptance of new technologies. 
Long-term connections between the functions of science 
and the economic development are organized as a positive 
feedback: the stronger the position of science in a country, 
the better are the prospects of the latter’s economic devel- 
opment. 


The objectives of science are illustrated by the history of 
world civilization, especially in the industrially developed 
nations. Poland must set before herself similar objectives 
and make use of the well-tested paths of achieving them. 
The unprecedented transformation of the economic and 
social system in Poland, however, requires in many cases 
development of individual methods for attaining these 
goals. 


1.5. The evaluation of budgetary allocations for the con- 
duct of scientific research during this transformation and 
reform period should occur as a tradeoff between ratio- 
nally justified needs and the actual economic capabilities 
of the country. 


During the second year of the operation of the new system 
of financing for scientific research, the spending on science 
from nongovernment sources increased by approximately 
30 percent of the total research outlays in Poland. This 
tendency. which is similar to what is observed elsewhere in 
the world, will be supported by the state by way of creating 
conditions that promote the interest of the private sector 
in investing and innovation and will give incentives to 
science to focus its activity on practical utilization of its 
results. 


1.6. Polish science in many disciplines is an equal partner 
of world science, and the research potential of Poland, 
especially in terms of human resources, is prized more 
than its economic potential. By utilizing this underesti- 
mated asset, it will be possible to promote reform and 
development in the country, especially of its economy. A 
necessary condition for achieving this is to create a long- 
term program defining the main lines of the nation’s 
economic development. 


1.7. Science cannot evolve in isolation. It ts essential to 
break down institutional. legal, disciplinary, regional, and 
international barriers which stand in the way of coopera- 
tion of scientific centers and research and development 
groups or contacts between individuals. Scientific cooper- 
ation with foreign nations should be viewed as particularly 
important and useful for all fields of science where valu- 
able partners can be found. 
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1.8. The current economic difficulties in the country make 
it impossible to finance research at an appropriate level. In 
this situation, one has to be strictly selective and concen- 
trate primarily on the following: 


—supporting the development of areas and trends in 
science that have received the highest assessment (on an 
international scale, wherever such assessment is avail- 
able) and are important for science, culture, civilization, 
and the national economy, 


—supporting the restructuring of science institutions that 
have demonstrated the ability to be conducive to the 
improvement and enhancement in the effectiveness of 
research, 


—financing the assignments necessary for implementation 
of the country’s economic and public policy and selec- 
tion of the implementation units which guarantee the 
proper quality and success in the execution of these 
assignments, 


—promoting useful change in the human resource devel- 
opment in science. 


1.9. For the optimal execution of functions listed under 
1.8., KBN has begun and will continue to conduct the 
following activities: 


—detailed evaluation of the level. quality, and capabilities 
of scientific institutions and research areas based on 
merit and standardized criteria, especially evaluation of 
activities undertaken for adaptation to the new eco- 
nomic conditions, 


—development of a concept and implementation of mech- 
anisms connecting science and its results with educa- 
tion, economy, and other spheres, 


—development of methodology. criteria, and principles 
for establishing priorities in science and applied and 
basic research, as well as development of principles for 
financing of priority assignments, 


—definition of specific science priorities with previous 
evaluation of the existing levels and capabilities of the 
research sphere and definition of specific directions of 
economic and public policy of the country, as well as 
policies in individual spheres, 


—preparing legal, organizational, and financial solutions 
and implementing these new principles as part of the 
improved efficiency in the sphere of research (particu- 
larly, applied studies) and stabilization of development 
trends in the country, especially its economy. 


1.10. A necessary condition for optimal and consistent 
transformations in the sphere of research is maintaining, 
in the near future, a standardized, stable, and at the same 
time, flexible system of financing in science that will make 
it possible to maintain continuity of work, which is neces- 
sary for research and at the same time will be adequate for 
rapid response to change in the domestic conditions. It is 
the mission of the Committee for Scientific Research to 
maintain this principle. 


1.11. The Committee for Scientific Research will attach 
special attention to oversight of financial and budgetary 
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aspects of science, especially for conducting merit-based 
informal assessment of annual and final research and 
development reports. We will conduct inspection visits of 
research centers and institutions, as well as participation of 
foreign experts in such assessments. The costs of review 
and monitoring will be covered from the science budget, 
but will not exceed 0.5 percent of all funds allocated to 
research. 


KBN will cooperate closely with the Supreme Inspection 
Chamber in the oversight of the methods and effects of the 
use of public funds in the science sector. 


1.12. It is essential to work toward public awareness and 
acceptance of the importance of science for the national 
economic development and an improvement in the living 
standards of the population. 


The Committee for Scientific Research will develop and 
support activities that promote science and research 
results among the public, particularly popularization 
through the mass media, especially television. An impor- 
tant element of these activities is financing of the best 
popular science journals and publication of the SPRAWY 
NAUKI information bulletin by KBN. In 1993, the Com- 
mittee, jointly with the Polish Television, produced a 
range of programs popularizing Polish science. 


1.13. The interests of the country as a whole represent the 
overriding criterion by which the ‘Principles of the State 
Science and Science/Engineering Policy” are governed. It 
will be particularly useful to utilize public funds to support 
those fields of science which are indicated not only by the 
interest of the state and the public, but also by the quality 
of research being conducted and the interests and ambi- 
tions of the scientific community. This is another principle 
by which the Committee for Scientific Research is guided 
in its work. 


2. Legal Foundations 


2.1. Currently, one extremely important mission is to work 
out new, coherent legal foundations for the sphere of 
science that would correspond to the needs of the social 
and economic reform in the country. The leading principle 
is to achieve integration of activity in the sphere of 
scientific research and development. Special attention will 
be given to the following aspects: 


—a uniform regulation of the status and principles of the 
financial management of science institutions of various 
kinds and with different administrative affiliations in 
conformity with the principle of their organizational, 
legal and financial independence, 


—elaboration of systemic solutions that provide incentives 
for cooperation between educational establishments and 
other research groups and economic entities with special 

_focus on mobility of research staff resources, 


—creation of legal principles for the introduction of voca- 
tional-type educational establishments that would be 
different from academically oriented schools, 


—development and standardization of the principles for 
state support to research and development activity con- 
ducted by schools and other research groups, 
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—introduction of changes in the principles of functioning 
of science with due regard for the integration of research 
of various type (basic and applied), up-to-date defini- 
tions of scientific disciplines and interdisciplinary 
research in an effort to ensure the continuity of work 
within long-term programs, 


—special determinations based on merit and the financing 
(under the “Science” section) to programs conducted as 
a government service, carried out primarily by research 
entities and other groups, and defined as activities 
necessary for an appropriate functioning of the state but 
at the same time representing genuine scientific 
research. 


2.2. The following laws must be updated: 


—the law on the higher education (special problem: a clear 
definition of the principles of financing of scientific 
research by schools, coordinated with general principles 
of science financing), 


—the law on scholarly titles and learned degrees (special 
problem: greater independence of specialized school 
boards and scientific councils of research and develop- 
ment units, or scientific groups of PAN [Polish 
Academy of Sciences] in awarding learned degrees and 
scholarly titles), 


—law on the establishment of the Committee for Scientific 
Research (special problems: change of organizational 
structure of KBN, updating the principles of selection of 
Committee membership, a rational distribution of 
financial resources). Drafts of the following laws must be 
prepared: 


—a law on the research and development entities (special 
problem: replacement of current regulations by one or 
two laws: on scientific institutions—a Senate draft has 
already been submitted to the Sejm; and a law on the 
research and development activity—a draft is now being 
prepared), 


—a law on the Polish Academy of Sciences (special prob- 
lems: new definition of the PAN function as a corpora- 
tion of scientists which is not a body of state adminis- 
tration, establishment of the status or independent legal 
entities for research centers that until now were subor- 
dinated to the administration of the academy). 


2.3. Based on available data, the Committee for Scientific 
Research will modify the regulations that concern the 
principles, criteria, and methods of financing of individual 
kinds of activity or specific assig:..nents within the frame- 
work of “Science’’ budget secticn. In particular, the fol- 
lowing elements will be changed: 


Criteria and methods for allocation of funds for financing 
or subsidies to: 


—principal activities of scientific and research/ 
development entities, 


—independent research by higher schools, 
—investment in scientific research and development, 


—research projects, 
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—contractual research projects, 
—targeted projects, 
—cooperation with foreign countries, 


—general technological activity in support of scientific 
research; 


Financing principles: 

—for publication, particularly of journals and books, 
—for special programs and research facilities (SPUB). 
—structuring of scientific and research development units, 


The principles for monitoring the implementation of 
financial assignments under the budget of the Committee 
for Scientific Research. 


3. Research Priorities 


Criteria for Selection of Priority Spheres, Directions, 
and Topics of Research 


3.1. Basic research is defined herein as research for which 
it is impossible in advance to define, outside of the sphere 
of science, direct recipients of the expected results. 


Applied research is defined here as research for which it is 
possible, outside of the sphere of science, to identify 
potential or directly interested recipients of expected 
results of research and development work. 


We postulate that there is no rigid borderline in institu- 
tional or subject terms between basic and applied research. 
The difference lies with the objectives of work and the 
financing and the utilization of its results. 


3.2. Priorities will be assigned to the spheres of research 
characterized by the following features: 


—research is conducted in Poland and enjoys an interna- 
tional recognition, 


—research results possess a high cognitive importance and 
can exercise significant influence on other fields of 
research, 


—research has a direct value for civilizing and cultural 
develooment of society and nation, 


—there is a significant likelihood of obtaining results 
which will provide the foundation for applied research 
or innovative technologies. 


3.3. The following areas of applied research (directions, 
topics, and projects) will be treated as a priority: 


—research characterized by a high level of scientific stan- 
dards, 


—research corresponding to the needs that follow from the 
programs and priorities defined in the nation’s eco- 
nomic and public policies, 


—research partially financed by the entities interested in 
the results of such studies from own funds. 


3.4. In each sphere of research, regardless of its priorities, 
the basic criterion for financing or subsidy by the state will 
be merit-based assessment of the scientific value of topics 
and scientific level of the research work conducted. 
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3.5. The priorities of directions, which will be periodically 
reassessed, cover research necessary for: 


—proper functioning of the state (its agencies or govern- 
ment services), 


—development of the economy, particularly improved 
competitiveness of products and services, 


—development of the democratic system and public 
acceptance of free-market economy in Poland, 


—improvements in the standards of living, particularly in 
the area of public health services and environmental 
protection, 


—improvements in the infrastructure of science and edu- 
cation. 


Within the framework of these basic directions, special 
priorities will be given to research associated with the key 
areas defined by the programs and policies conducted by 
the Council of Ministers, as well as government ministers 
and heads of central departments and province adminis- 
trations. 


3.6. According to the directional priorities, the following 
research topics will be supported: 


—topics which produce results necessary for implementa- 
tion of the government programs or programs of indi- 
vidual ministries and provinces, 


—long-term projects defined by the scientific community 
as essential for the national development. 


3.7. After definition of applicable periods and terms, the 
Committee for Scientific Research will conduct annual 
reviews of scientific research that comes under priority 
categories: 


—the execution and progress in projects, topics, or pro- 
grams, previously approved and financed by the Com- 
mittee, 


—the method and range of utilization of the results 
achieved, 


—the need for the possibility of expanding or undertaking 
new topics, projects, or programs of research, 


—eventual prerequisites for decisions on discontinuation 
or reduction in the range of work under particular 
projects, topics, or programs. 


3.8. When a decision is made to finance a research project, 
the priorities of industrial policy which affect the techno- 
logical policies, public health, and fuel and energy savings 
will be taken into account. 


The establishment of priorities will also take into consid- 
eration the results of analysis of industrial sectors, partic- 
ularly the “high-demand” sectors and ‘“‘high-opportunity” 
sectors as identified according to current monitoring of 
economic indicators. 


The needs of the sector associated with national security 
and defense capability will also be taken into account, 
particularly the needs that correspond to the carefully 
formulated national strategic programs. 
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Government Strategic Programs (SPR) 


3.9. Government Strategic Programs are the programs of 
preparation and conduct of activities which seek to 
achieve results essential for the goals of the nation, 
including substantial progress in the meeting of public 
needs (improvement of living standards), greater efficien- 
cies in the functioning of the economy, and technological 
progress. Priorities will be assigned to research necessary 
for implementation of SPR, especially in the form of 
contract-based projects. 


Special Programs and Research Facilities 


3.10. Special programs and research facilities (SPUB) are 
understood herein as special programs of research that are 
part of international scientific projects or unique facilities 
or research centers that possess a general national impor- 
tance and whose cost may exceed the cost of usual basic 
charter-defined research activity conducted by the respec- 
tive institutions. 


SPUB require a particularly careful analysis before making 
financing decisions in view of the cost and importance that 
often go beyond purely scientific interests. 


Principles of Assignment of Priorities of Projects, 
Topics, and Programs of Research by the Committee for 
Scientific Research 


3.11. Financing of selected research projects (or project 
packages) within the framework of a system of grants; 
increase of the funds placed at the disposal of selected 
centers or for financing of projects from a ranked list of 
selected specialized sections (this applies to basic 
research). 


3.12. Financing or subsides for research projects in the 
framework of a system of contract-based studies or tar- 
geted programs (applied research). KBN will be able to 
increase its participation in financing of targeted priority 
projects. 


3.13. Increased financing to basic charter-defined activi- 
ties of selected groups with a listing of the research topics 
to which KBN provides financing. 


3.14. Financing of selected investments for individual 
groups associated with priority research topics (particu- 
larly within the framework of government strategic pro- 
grams), corresponding restructuring activities, specialized 
programs and research facilities (SPUB), and international 
cooperation. 


3.15. Support to development of new research fields or 
creation of new research groups in coordination with the 
pertinent government ministries. 


3.16. With respect to the above principles: 


—the activities of KBN will be conducted with due regard 
for the policies adopted by individual government min- 
istries, 

—the ministries supervising their subordinate scientific 
and research/development units will have a say in the 
activity programs of these units, according to the poli- 
cies and priorities adopted by these agencies (primarily, 
this concerns applied research), 
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—special provisions relating to research priorities, espe- 
cially in applied studies, will be reviewed by KBN on an 
annual basis as part of the process of adoption of the 
science budget. 


4. Science Budget 


4.1. The level of budgetary outlays on science will be 
defined with due regard for the following considerations: 


—the government's position with respect to research as a 
factor in economic growth and civilization, as well as the 
national prestige in the world, 


—assessment of the national research potential (with assis- 
tance of international experts). 


—evaluation of the economy’s capacity to absorb innova- 
tions resulting from research or innovations that require 
for their implementation that scientific studies be con- 
ducted, 


—statistical data from other countries with special analysis 
of the past experience of advanced nations. 


4.2. The current spending on science in Poland is consis- 
tent with ‘he state of the economy, which is in a deep crisis, 
but is much lower than what would correspond either to 
the potential of the science sphere itself or to the needs of 
the nation, which requires economic innovations for a 
speedier end to the current recession. Statistical data 
indicate that there exists an interdependence in the 
dynamics of the gross domestic product and expenditures 
on science. 


4.3. The following principles are adopted with respect to 
the distribution of budget and off-budget expenditures on 
science at GDP: 

















Year Budget Expenditures Off-Budget Expenditures 
1992 (actual) 7.56 bin zi; 0.66% GDP 3 bin zl; 0.26% GDP 
1993 0.56% GDP 0.30% GDP 

1994 1.00% GDP 0.35% GDP 

1995 1.10% GDP 0.40% GDP 











In the following years, an increase of expenditures on 
science will occur mainly as a result of attraction of 
off-budget funds, up to a level of 2.0-2.5 percent of the 
GDP by the year 2000, while the participation of the 
budget funds in these expenditures at that time should 
amount to approximately 50 percent. 


In preparing draft budgets, the government will be guided 
by these principles as well as the actual financial possibil- 
ities of the country. 


5. Financing of Research 


5.1. The current system of research financing will be 
maintained. It is based on assessment of the merits of 
projects and competition among projects and scientific 
institutions and groups. Six sources of budgetary financing 
will be distinguished under the “Science” section. Based 
on the experience from the first period of KBN activities, 
normative acts regulating the methods and principles of 
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analysis of the results concerning the financing of assign- 
ments within the framework of the “Science” section will 
be updated. 


In the following sections we discuss the principles con- 
cerning the individual sources of science financing. 


5.2. Basic Charter-Defined Activities (Including ‘‘Indepen- 
dent Research” at Schools). 


At the end of 1992 and the beginning of 1993, the 
Committee conducted a reclassification of research enti- 
ties taking into account their scientific level and evolution 
in the preceding year, as well as the depth and efficacy of 
restructuring. Starting from 1993, individual evaluations 
of research groups will be carried out, which will include, if 
necessary, inspection visits and solicitation of opinion of 
foreign experts. The financing of its basic charter-defined 
activities will be determined depending on what category a 
research center is assigned. 


The ministries responsible for the oversight of their sub- 
ordinate research centers in assessing the results relating to 
the topics belonging to the basic charter-defined activities 
in their respective competence spheres will be guided by 
the needs of the policies conducted by these agencies. 


With the growth of the real spending on science, the 
relative share of basic charter-defined expenditures will 
decrease. KBN will seek to ensure that research centers 
receive stable financing or subsidies for the basic charter- 
defined activities at a certain level of the cost of salaries to 
staff and the cost of maintenance of the center. The 
research centers will have to cover an increasing portion of 
their expenditures from other budget sources, mainly 
obtained by way of competitive arrangements (research 
projects, targeted projects, and contractual projects), as 
well as from funds that are off budget. 


The financing of research at higher learning institutions 
will be maintained. This research will serve primarily to 
develop a cadre of young scientists and for scientific 
specialization of the schools. The distribution of these 
funds among schools will be conducted on a competitive 
basis. 


A pool of funds for special programs and research facilities 
(SPUB) will be assigned from the resources allocated for 
the basic charter-defined activities. 


In 1993 and, if necessary, in subsequent years as well, a 
portion of funds for basic charter-defined activities will be 
assigned to the completion of the restructuring of research 
centers associated with the reform of science financing. 


Starting from 1993, the individual government ministries 
will take over the financing of assignments that represent 
government services, although they are carried out by 
research centers subordinated to them, are not scientific 
research projects in the strict sense of the term. 


5.3. Investment for the Needs of Research 


After the financing of the most important investments in 
construction, a growing portion of “Investment” funds will 
be spent on equipment purchases. This decision is made in 
order to replace the current equipment, to a large extent 
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obsolete, and provide Polish scientists with research facil- 
ities meeting the current world standards. Decisions will 
be based on the results of an national survey of research 
equipment being conducted at the KBN recommendation. 


Special funds will be allocated for the construction, in the 
near future, of an infrastructure of science information 
Services. 


Investment costs for research necessary for implementa- 
tion of strategic government programs will be covered. 


5.4. Independent and Contractual Research Projects 


We foresee an increase in the portion of funds spent on 
so-called grants as part of the overall pool of resources in 
science, so that the proportion of independent projects 
(concerned mainly with basic research) will decrease, while 
the proportion of contractual projects (mainly applied 
research) will grow. Several dozen contractual projects are 
planned to be put into effect in 1993. 


The Committee will be using the assistance of foreign 
reviewers in assessing the research projects in areas where 
we do not have a sufficient number of Polish scientists. 


The cost of research projects necessary for implementation 
of strategic government programs (SPR) will be covered. 
In 1993, first SPR ought to be prepared in areas corre- 
sponding to government program priorities. 


5.5. Research and Development Work Essential from the 
Point of View of Public and Economic Policies (Targeted 
Projects) 


A continuing growth of demand for research on the part of 
economic subjects is foreseen (based on the experience of 
1991-92). Therefore, the proportion of funds allocated for 
financing of targeted projects partly subsidized by KBN is 
to grow. 


A part of resources in this section will be allocated for 
subsidy to targeted projects associated with the national 
defense and security. 


There are plans to increase the proportion of subsidies 
provided by the Committee to certain categories of tar- 
geted projects. 


5.6. Cooperation with Foreign Countries 


No increase in the share of financing is planned, but the 
procedure for analysis of proposals is to be simplified. 


5.7. General Technical and Supplementary Research 
Activities 


No changes are proposed in the financing ratios. The 
financing procedure will be simplified, and a closer over- 
sight of the equity of distribution of funds will be secured. 
The range of financing within the framework of DOT 
[General Technical Activities] sources (and, therefore, its 
title) will be changed to correspond closer to the needs of 
science. 


Consideration will be given to possible upgrading of the 
representative role of the entities that promote science, 
particularly of scientific societies. 
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6. Formation of the Institutional Structure of Science 


6.1. Profound change in the organization and financing of 
scientific research and the structural change in the national 
economy have caused and will continue to cause signifi- 
cant change in the institutional structure of science and in 
the research potential. 


6.2. The institutions of higher learning will be affected by 
these changes to a lesser degree. Nevertheless, the fol- 
lowing must be done in the near future: 


—increasing the role of these institutions with an emphasis 
on scientific assignments within the educational struc- 
tures, 


—closer linkage of the activities of schools with the activ- 
ities of the research centers of the Polish Academy of 
Sciences and research and development outfits, as well 
as with the industry and, generally, with the practical 
economic and social sectors, 


—developing exchange of scientific research staff and 
graduate students among schools and nonacademic 
research centers. 


6.3. For PAN research groups, it should be recognized that 
in the long range they should adopt as their basic institu- 
tion a structure of a research entity operating with consid- 
erable independence in the choice and implementation of 
scientific assignments, as well as in economic management 
(this does not apply to the personnel and selection of 
research subjects). 


Structural changes of PAN research centers will be carried 
out with due regard for the following factors: 


—the new statute of the Polish Academy of Sciences will 
guarantee to individual research centers legal indepen- 
dence and complete operational autonomy in the sci- 
ence market, 


—limited research funds will call for commercialization of 
certain research activities and formation of organiza- 
tional structures for cooperation with economic entities, 


—the need for improving the level of coordination with 
educational establishments will result in closer links 
between scientific centers of PAN and higher learning 
institutions with the resulting improvement of both 
educational level and scientific research effort. 


6.4. The largest range of changes will occur with the 
research and development groups, both in terms of their 
structure and with respect to the magnitude of the research 
potential. The role and admissions of the current research 
potential of the economy are also subject to significant 
change. 


In the coming years, the following trends are likely to 
continue: 


—a reduction in the number of research and development 
entities due to mergers or dissolution, 


—a contraction in the number of employees at research 
and development units, which will occur particularly in 
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the form of a reduction in the number of younger 
scientists (actions will be undertaken to counteract this 
negative trend), 


—a decreasing participation in the budget financing and 
an increase in the role of direct contracts with economic 
entities and other agents of economic activities. 


6.5. Following the example of the advanced free-enterprise 
nations, technological progress in Poland should be mainly 
moved forward by the research potential of the industry. It 
is therefore necessary to support or initiate development of 
strong research units by economically viable groups of 
producers. 


On the other hand, in the area of applied research the state 
should in the next few years organize scientific units and 
provide financing that will extend beyond direct needs of 
the industry, for example, the following: 


—research necessary for the functioning of state and 
public services, 


—research anticipating the needs and interests of the 
sphere of production and services, 


—research following from the international obligations of 
the state, 


—research counteracting potential hazards to the public 
and the nation. 


Scientific and research/development organizations car- 
rying out this kind of research must be given a special 
status and, in addition, perform the role of centers, which 
prepare forecasts of the development of science and tech- 
nology in the respective areas and function as science 
advisors to the government. 


The law of the science institutions will be a legal act that 
will promote the restructuring of research and develop- 
ment organizations and produce the appropriate change in 
the research base of the industry. 


6.6. Legal solutions in the area of research and develop- 
ment will facilitate the privatization processes in the 
science sphere and will be conducive to creation of non- 
government research organizations and to undertaking of 
scientific activities by individuals. Legal regulation of this 
issue will provide stable and favorable conditions for the 
economic entities to develop technologically well- 
equipped individual research facilities or to employ for 
research outstanding specialists, scientists, and creators of 
the technological progress. 


6.7. The new system of research financing will produce 
changes in the method of employment by various of 
science organizations. The model that we seek to attain 
will include these elements: 


—a limited group of well-paid permanent staff employees 
hired for an indefinite period and ensuring stabilization 
and appropriate quality level in the work of the organi- 
zation, 


—a variable group of employees working under temporary 
contracts and paid from funds obtained within the 
framework of independent, targeted, or contractual 
research projects or from off-budget funds. 
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6.8. In the process of integration of Poland with the 
European Economic Community, the research and devel- 
opment resources acquire new functions, which include 
adaptation of Polish standards to the international 
requirements and the necessary improvement of the 
quality of domestic products. There is a need for a legal 
regulation of the problem of certification, the status of the 
certifying organizations, and the accredited research and 
accredited measurement laboratories. 


6.9. Public scientific institutions and agencies promoting 
science will reinforce their positions, particularly in the 
area of promulgation and popularization of the results of 
research and in publishing activities. 


7. Brain Drain 


The damage caused to the sphere of science by brain drain 
has been increasing since the early 1980s. Emigration and 
change of career, particularly among young people. have 
affected in the last decade 25 percent of Polish scientists. 


Not all cases of a change of career by scientists should be 
assessed as a negative phenomenon. The high qualification 
level (primarily in intellectual terms, but in the technolog- 
ical knowledge as well) possessed by a scientist can be 
useful for the nation when applied in other spheres of 
professional activities. In fact, the transfer of technology to 
a large extent relies on the transition of scientists into the 
entrepreneurial sphere. These phenomena become discon- 
certing only when they are not accompanied by a paralle! 
influx of young workers into science. 


The Committee for Scientific Research is undertaking 
actions that are expected to counter the negative aspects of 
the brain drain. This phenomenon can be halted only after 
it is possible to significantly increase the salaries of scien- 
tists and teachers with a differentiated approach, 
depending on the system of labor and remuneration 
adopted by the respective organizations. Parallel to the 
increase of average salaries in the nation’s economy, it will 
be necessary, therefore, to conduct policies (especially in 
science financing) that will enable systematic valorization 
of salaries by research groups. 


Other remedies can also be recommended and applied. 
The results of a specially ordered expert evaluation allow 
us to formulate the following recommendations, which 
cover the major urgent measures to be undertaken at the 
level of scientific research organizations, the respective 
government ministries, central departments, or the 
national government. 


7.1. We should avoid situations that tend to propel young 
scientists to the decision to emigrate or change career. In 
practice, we should support brief and medium-length for- 
eign trips, while guaranteeing employment after return and 
not requiring “a quarantine period” before the next trip 
abroad. 


7.2. We should regulate in a rational fashion the eventual 
taxation of foreign earnings. 


7.3. International research groups (centers of excellence) 
should be set up, where Polish and foreign scientists would 
be employed on equal terms. Additional funds necessary 
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for accomplishing this should be drawn from the contribu- 
tion provided by the foreign partners of such centers. 


7.4. We should seek foreign orders for selected research to 
be conducted in Poland. 


7.5. We should intensely seek and negotiate favorable 
conditions for expansion of the participation of Polish 
scientists in international scientific activities, assistance 
and cooperation programs, etc. 


7.6. A system of stipends and scientific awards should be 
created for outstanding talented young scientists to be 
financed from the science budget or other sources. The 
first step in this direction has been made by the Founda- 
tion for Polish Science, which established 100 such schol- 
arships in 1993. Priority should be assigned to selected 
fields of science that are at most danger for the brain drain. 
Currently, these are physics, informatics, and biology 
(threatened by immigration) and economics and law 
(threatened by career change). 


7.7. The Committee for Scientific Research will prepare, at 
least once every two years, an expert assessment on the 
issue of brain drain from Poland and will cooperate with 
international organizations working on this problem. 


8. The Environment of the Sphere of Science 


8.1. The attainment of the goals of scientific and research 
and development policy requires coordination of work in 
areas which do not belong directly to the sphere of science 
but are associated with it, specifically: 


—educational policies, 
—scientific and scientific/technical information, 


—informational infrastructure (particularly, a national 
network), 


—protection of intellectual property, 
—licensing policy. 


—scientific and scientific/engineering cooperation with 
foreign countries. 


—popularization and promulgation of science, its goals, 
and the importance of the results of scientific research 
for the country and society. 


8.2. The following main directions of change are needed in 
the educational policy: 


—activities seeking to raise the degree of scholarship in 
Polish society, 


—differentiation of the levels of education in higher learning 
institutions, including a broader vocational training, 


—adaptation of the educational trends to expected needs 
in the changing economy and society, as well as to the 
needs that follow from the European integration, 


—elimination of interdepartmental barriers within the 
education sphere among schools, as well as among 
nonacademic research centers, in order to enrich the 
educational process and interdisciplinary learning, 
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—expansion of postgraduate and doctoral education, not 
only for the needs of science and teaching, but also for 
other fields, particularly for government administration 
and management. 


8.3. The following elements are considered to be most 
important for the national information policy: 


—organizational changes (convergence of libraries and 
information centers), 


—a change of the method of management of information 
centers to ensure a more dynamic, effective. and effi- 
cient operation, a change of the methods of education of 
informational personnel (supply of literature, computer 
equipment, software, and incentives for cooperation 
with foreign countries); change of skills (emphasis on 
planning and calculating skills), 


—development of the infrastructure (information and tele- 
communication technologies), 


—national development of databases, particularly biblio- 
graphic databases (especially in the areas of research being 
conducted or completed, published and unpublished). fac- 
tographic and informational data on research potential, 


—development of networks primarily for transfer of 1 \for- 
mation on collections or delivery of documents (crigi- 
nals in the form of microfiches, photostat copies by fax 
or electronic transfer), 


—increase of availability of books and journals published 
abroad, as well as imported databases (CD-ROM and 
on-line inforrnation access). 


—conservation of collections and equipment. 


8.4. KBN will support and subsidize development and 
expansion of metropolitan (community) information net- 
works and, in the longer perspective, a national informa- 
tion network. These networks will include computers sat- 
isfying the needs of regional research centers for 
computation power. 


A project for SPR establishments concerning development 
and use of a national information network as an element of 
the national communications system will be initiated. 


8.5. Protection of intellectual property includes copyright 
and industrial property. 


Copyright should cover the current forms of exchange of 
the results of authorship, including the aspects that follow 
from the role of science, culture and art, as well as the 
spread ui new audio and video recording technologies and 
new forms of data transmission (e.g., by satellite or fiber 
optic cable) and data gathering. New formulations of 
copyright will enable Poland to join international agree- 
ments in this sphere, 


The protection of industrial property should be adapted to 
the changes in the national economy and coordinated with 
the current solutions adopted by the EEC. This requires 
introduction of better standards for the granting of protec- 
tion and the functioning of this system. 


Before 1995 we plan to complete the following actions: 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 

















JPRS-EST-95-004 
24 January 1995 


—developing a legal code for protection of industrial 
property, 


—developing a patenting system consistent with the Euro- 
pean Monaco Patenting Convention, 


—joining the Monaco Convention, 
—joining the Madrid Protocol, 


—joining the Budapest Treaty on international identifica- 
tion of microorganism depositories for patenting pur- 


poses. 


—preparing amendments to the trademark law and a new 
industrial pattern law. 


8.6. Poland’s scientific potential 1s insufficient for over- 
coming the years of backwardness in technological devel- 
opment by domestic forces alone. A broader import of 
technology from abroad is necessary, and one form of this 
activity will be the purchase of licenses by economic 
entities. Integration of licensing policies with the state, 
science, and technology policies is necessary in those 
economic sectors where structural and technological 
changes are to be supported by state financing. This 
affects. primarily: 


—definition of the principles and criteria for license pur- 
chases. 


—inclusion of license purchases in scientific research 
programs financed from the state budget. 


—introduction of financial incentives that will help 
strengthen the competitive posture of domestic scien- 
tific and technological solutions with respect to foreign 
concepts covered by licenses. 


Private enterprises which finance license purchases from 
their own funds will make their own decisions in this area. 
The principles of sale or resale of licenses will be governed 
by the Poland's international obligations. 


8.7. In the area of cooperation in science and technology 
with foreign countries conducted with the purpose of 
attaining our research goals, the following principles will 
be adopted: 


—r search units will conclude agreements and fulfill their 
obligations vis-a-vis their foreign partners indepen- 
dently. 


—a complete freedom should be afforded for the selection 
of cooperation partners within the framework of indi- 
vidual contacts of scientists. 


—the role of the central administration will be limited to 
definition of the basic principies of cooperation (signing 
of international treaties and agreements, approval of 
implementation programs). 


—the selection of partners and research topics will be 
decided primarily based on the scientific level or the 
demands of the national economy. 


The basic objective in multilateral cooperation for Poland 
is to join the activities of international organizations and 
programs, primarily: 
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—broader participation in research programs of EEC 
(particu arly in the programs conducted within the 
framework of the European Communities Commission), 
and other programs (COST. EUREKA [European 
Researcn Coordination Agency]). as well as interna- 
tional initiatives (Central European Initiatives). 


—a greater participation in assistance programs offered by 
the European Communities Commission to the coun- 
tries of Central and Eastern Europe. 


—participation in the programs of research, personnel 
training. and consultative projects supported or financed 
by international organizations (UN and OECD [Organiza- 
tion for Economic Cooperation and Development}). 


—creation in Poland. or participation in the work. of 
international centers, institutions, or research and 
development units. 


In the area of bilateral cooperation the following is 
planned: 


—broadening of contacts with traditional partners that offer 
a high level of scientific and technological research (Ger- 
many. France, United Kingdom, and the United States). 


—arrangement or expansion of contacts promising mutual 
benefits with partners such as Canada, Switzerland, 
Holland, and the nations of the former USSR, 


—introducing new forms of cooperation (joint funds to 
finance research projects). 


8.8. Enterprises popularizing the problems and importance 
of science must be combined with similar activities under- 
taken by research centers or all kinds of entities working to 
promote science or associated with this field. A particularly 
important role is to be played by public institutions of 
science. which promote scientific life on a community or 
regional level and which supplement the work of major 
research centers in promoting pro-science attitudes in the 
community. 


9. Application of Research and Links Between Science 
and the Economy 


9.1. The results of scientific studies and research and 
development represent a major driving force in the eco- 
nomic growth of highly developed nations. In Poland. it is 
necessary not only to introduce changes in the sphere of 
science, but also to link them with the economy. 


9.2. A precondition for successful transfer of research 
results into the economy 1s the demand on the part of the 
latter for these results. The ability of industrial enterprises 
in Poland to absorb innovation ts structurally limited. This 
results from the following facts: 


—inefficient structure of the ownership of the means of 
production, 


—predorninance of large industrial organizations. 


—unfavorable industrial structures with the dominance of 
capital-, material-, and energy-intensive branches. 


—archaic forms of the use of energy resources in the 
econorny (with the predominance of coal as the main fuel). 
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9.3. To effect a linkage between the spending on scientific 
research and economic growth, the state must actively 
utilize the tools of direct or indirect influence on the 
economic entities by reinforcing their innovative efforts 
and interest in the introduction of new technological and 
organizational concepts. 


The indirect means available on the microlevel for this 
purpose are crediting and taxation principles applied to 
the economic entities introducing progressive scientific 
and technological concepts. 


Indirect means of influence on the macro level include 
elements of the state financial policies, such as: 


—formation of the rate of exchange of the zloty relative to 
other freely convertible currencies, 


—customs and tariffs policies. 


Coordination of state activities in this area with the 
science and technology policy is necessary to improve the 
chances of success of Polish technological products in their 
competition with their foreign counterparts. 


9.4. There is a need for institutional and financial support of 
technology transfer processes by the state, which is limited 
by its financial capabilities. We are not planning an expan- 
sion of the legal obligations and authority of KBN. However, 
we plan to support the processes of technological innovation 
using existing or newly created organizational structures. 


As a first priority we plan to delegate certain missions to 
institutions operating in the agricultural and industrial 
sector. After appropriate data are collected, it will be 
possible to expand this initiative. extending it to other 
areas (health, environmental protection, construction, 
transport. communications, and others). 


9.5. Conditions will have to be created for the formation and 
functioning of agencies intermediary between the sphere of 
production and the sphere of scientific research. This will 
give rise to various institutions and enterprises promoting 
and introducing research results, promulgating them, and 
supporting a market orientation of research organizations. 


The activities of such institutions and enterprises should be 
supported by appropriate regulations in the area of credit and 
taxation policies. It should also find proper support in the 
organizational structures of banks and insurance institutions 
engaged in investment activities, which will eventually not 
only provide credits (on favorable terms) for new ventures 
but give guarantees and insure against the risk involved in the 
introduction of new technologies. 


9.6. A particularly important role in the creation and 
transfer of new technological ideas will be played by 
scientific and technological pools to be created jointly 
between the industry and important academic institutions. 
Entrepreneurial promotion centers will play a major role 
in revitalizing the local economy and spreading new ideas 
and technologies. 


The activities of these two organizational forms in the near 
future will be supported by appropriate legal forms and 
taxation policies. It is necessary also to develop a system 
for the training of professionals specializing in the transfer 
of research results into the economy. 
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Poland: Financing for Science for 1994 Outlined 


95WS0084A Warsaw PRZEGLAD RZADOWY in Polish 
No 3, Mar 94 pp 105-110 


[Report by Minister Malgorzata Kozlowska, Chairman of 
the Committee for Scientific Research: “Science Financing 
Policies in 1994”; the first paragraph is an editorial 
introduction] 


[FBIS Translated Text] Jn February of 1994, a conference 
of the directors of medical schools held in Bydgoszcz dis- 
cussed issues of financing for the institutions of higher 
learning. Minister Malgorzata Kozlowska, Chairman of the 
Committee for Scientific Research, presented the following 
report entitled “Science Financing Policies in 1994.” 


In 1994, we will be guided by the following basic principles: 


We will continue the policy of financing scientific research 
from the state budget on the basis of contests and merit- 
based evaluation of research topics and investigator 
groups; 

As far as possible, the following steps will be taken: 


—we will introduce systemic solutions promoting the 
development of nongovernmental sources of research 
financing, 


—we will introduce a system promoting a positive attitude 
to innovations in the economy; 


We will make sure that the necessary conditions are 
provided for maintaining and developing the research 
potential in selected fields, in particular: 


—public health, 
—environmental protection, 
—agriculture and livestock breeding, 


—modern industrial technologies, including those associ- 
ated with the national defense, 


—the infrastructure necessary for education, science, and 
transfer of new technology into production, 


—the necessary government services. 


In these selected areas an urgent need is felt for research in 
the following fields: 


a) high technology, including new materials and bioengi- 
neering, 


b) development of technological niches that will improve 
the competitiveness of Polish products and services in 
world markets, 


c) informational infrastructure, including creation of com- 
puter programs, particularly to develop management, com- 
munications, science, design and development, manufac- 
turing, and government services, 


d) biological research (including molecular biology), research 
in medicine (particularly, prevention of circulatory and 
neoplastic diseases), and research in agriculture (including 
development of high-grade crop cultures, processing of agri- 
cultural raw materials, and food quality evaluation), 
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e) economics and management (including research con- 
cerned with systemic transformations and privatization of 
the industry, restructuring of the agriculture, and reforms 
in the financial and banking systems), 


f) scientific studies and research/development efforts par- 
tially financed by various economic entities from their 
own funds. 


Legislative work will be conducted to achieve the following 
goals: 


—amendments to the charter of the KBN [Committee for 
Scientific Research] in the area describing the operation 
of KBN bodies. 


—a change of the taxation system to provide incentives to 
the economic entities introducing new methods and tech- 
nologies resulting from scientific research and design and 
development effort conducted in the country, 


—a change in the system of financing for science and 
research/development units so as to unify the methods of 
management of financial resources, including budget 
funds. 


—creating conditions for restructuring in the sphere of 
science, including privatization. 


In order to realize these goals. funds will be allocated 
appropriately within the framework of Budget Section 77: 
Science; namely, there will be a considerable increase of 
additional financing of the basic charter-defined activities 
and financing of contractual [assignment-based] research 
projects. The amount of funds spent on general technical 
and auxiliary research in the budget allocated to govern- 
ment administration agencies will be reduced. 


Basic Charter-Defined Activity of Scientific and 
Research/Development Units and Research Conducted by 
Higher Learning Institutions (Section 7711, Clause 48) 


In 1994. we will change the principles of assessment of 
financing for basic charter-defined activities; specifically, 
we will use a formula for estimating the subsidies that will 
take into account the cost of conducting research and the 
cost of maintenance of the research unit that will be done 
in connection with an assessment of the scientific level and 
the efforts undertaken to find alternative financing sources 
ond possibilities under the budget approved for 1994. We 
will seek to achieve the following objectives: 


1) an increase of salaries in the sphere of science, which may, 
among other things. help reduce the “brain drain” and at the 
same time lead to a growth in the number of young scientists 
employed by scientific and research/development units. We 
should point out that salaries paid to scientific research staff 
are also included under discipline-related financing of scien- 
tific research concerned with the charter-defined activity. 
The research groups mainly involved in basic scientific 
research spend 60-70 percent of their total cost on salaries, 
while in the applied research/development sphere salaries 
account for 30-40 percent: 


2) within the framework of revenues in the area of the 
basic charter-defined activities in 1994, appropriate 
adjustments should be made for the effects of the intro- 
duction of the value added tax (VAT) on goods and 
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services, we should point out in this context that. since 
scientific research is exempt from this tax, this implies b) 
the same token that we should not calculate the amount of 
refund of VAT on services and products (such as equip- 
ment) acquired in the course of implementation of 
research work by a group, because in this case it is the final 
consumer. Budgetwise, the result will be an increase of the 
overall price of research. In cases where the research is 
paid for from the state budget funds, the effect of this price 
increase will be a direct increase of the budgetary burden; 


3) scientific and research/development units will be 
required to calculate depreciation at the time when they 
make an investment (in buildings, equipment. or other 
facilities) treated as durable assets and to have proofs of 
these expenditures according to the principles defined by 
the January 1991 order of the Minister of Finance relating 
to the accounting and bookkeeping principles (Govern- 
ment Register, No 110, Item 35, with later amendments). 


The depreciation write-offs (even those extended over 5 
years) at the present time often produce a negative finan- 
cial balance. The result of the increase of costs due to 
depreciation write-offs should be offset by revenues, which 
includes subsidy for the basic charter-defined activity. 


4) we foresee in 1994 a growth of scientific and scientific/ 
engineering cooperation with foreign nations, due. among 
other things, to the broadening international contacts of 
scientific units, particularly, joint research programs under 
such projects as EUREKA [European Research Coordina- 
tion Agency] and COST. These contacts are not only useful 
for development of scientific research but also lead to fruitful 
economic expansion. In addition, we expect that the cost of 
participation in scientific conferences organized abroad wi!! 
be absorbed within the framework of subsidy provided for 
the basic charter-defined activities (see the above-cited KBN 
Resolution No 4/93 of 15 February 1993). 


The Committee for Scientific Research also decided (at a 
request of professional associations) that it will permit 
scientific and research/development units in 1994 to pur- 
chase railroad travel passes at a discount (50 percent) as part 
of expenditures budgeted under the basic charter-defined 
activities. For the scientific and research/development units 
which are not granted a subsidy for their basic charter- 
defined activity, we decided that they will be able to apply (to 
KBN) for receiving funds for this purpose. 


In 1994 we will continue to finance research at institutions 
of higher learning. The funds for this purpose will be 
required to be spent by the academic institutions primarily 
on research that promotes the scientific specialization of 
the respective school or ts conducive to the development of 
a new cadre of young scientists. 


The plan for 1994 allocates approximately 562.5 billion 
zlotys (this figure is subject to change) as subsidies to basic 
charter-defined research activities. The itemized distribution 
of this amount will be carried out according to the sugges- 
tions of the individual government ministers responsible for 
the oversight of schools and with due regard for the positions 
taken by the Main Board for Higher Education. We also plan 
to itemize the funds assigned for the financing of special 
research programs and facilities (SPUB) according to the 
Committee for Scientific Research Resolution No 4, of 15 
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February 1993. which defines the criteria and methods of 
allocation of finances for the basic charter-defined activity of 
scientific groups and research/development groups and inde- 
pendent research conducted by higher learning institutions 
(KBN Register No 2, Item 6). For this purpose. 162.9 billion 
zlotys were allocated. Aside from SPUB that were previously 
covered by financing. such as maintenance of botanical 
collections. polar exploration stations, and research ships, we 
plan to provide additional financing for the cost of mainte- 
nance of national and metropolitan information networks 
(NASK and MAN). This will give scientists access to com- 
puters with a high-level computing power and help rapid 
processing and transfer of information in the scientific 
community. 


For the following reasons no additional financing for 
restructuring processes is planned for 1994: 


—the basic restructuring process is considered to have 
been completed. During the past three years, we changed 
the employment structure (with an approximately 30- 
percent personnel reduction, pnmarily by research/ 
development units), organization of work. and the range 
of specialization (orientation) of science units, 


—the Polish Science Foundation manages funds under 
SCI-TECH program (PHARE [Poland-Hungary-Actions 
for Economic Recunversion] funds). which can be used 
to provide additional financing so as to finalize the 
restructuring processes. 


Investments Associated with the Needs of Scientific 
Research and Research/Development Work and Strategic 
Government Programs (Section 7711, Clause 73) 


According to the order of the Minister of Finance of 2 
December 1991 concerning the basic principles of plan- 
ning and financing of investment subsidies from the state 
budget (Government Register. No 117, Item 508). invest- 
ments planned for 1994 are estimated on the basis of 
preliminary assessment of proposals submitted by scien- 
tific and research/development units under KBN Resolu- 
tion No 3/93 of 15 February 1993 concerning the criteria 
and methods for allocation of investment funds to the 
needs of scientific research or research/development 
projects (KBN Register, No 1, Item 3). This includes the 
data of a review of previously realized and continuing 
construction projects conducted in connection with Reso- 
lution 39/93 of the Council of Minister of 18 May 1993 
relating to investment review and verification. 


Based on the results of the investment review, we do not 
plan further KBN financing of government investment for 
the Atomic Energy Institute at Swierek (covered in the 
1993 budget under Clause 74). In the final assessment, the 
programs associated with the needs of scientific research 
included in this investment were considered to be com- 
pleted. The commission that conducted the review, as well 
as the KBN’s Commission for Basic and Applied Research, 
did not object to the decision to discontinue this invest- 
ment. The work that remains to be completed, in KBN’s 
opinion. should be included in the range of so-called 
government services, which since 1993 have been financed 
directly by supervisory bodies of the respective entities 
and such entities themselves. Investments in the activities 
of the IEA [International Energy Agency] are captured in 
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the budget of PAA [Polish Atomic Agency]. The draft 
science budget for 1994 includes the following elements: 


—development of the informational structure of science, 
including the aspects providing direct access to high- 
power computers (KDMO) for groups located at 
regional scientific centers, which is to be supported by 
continued building and expansion of metropolitan 
information networks and payments associated with the 
purchase of KDMO (300 billion zlotys). 


In formulating the strategy for activities associated with 
the computerization of science. the committee, in its 
resolution of 17 November 1993. decided the following: 


—to finance the current spending on construction required 
for completing, in the next three years. the projects that 
have qualified for continued implementation as a result 
of the recent investments review: in addition, three 
government investments will be realized (by the Insti- 
tute of Biochemistry and Biophysics of PAN [Polish 
Academy of Sciences]. the Medical Research and Clin- 
ical Medicine Center of PAN, and the Institute of 
Bi cybernetics and Biomedical Engineering of PAN): 
300 billion zlotys: 


—purchase of scientific research and measurement equip- 
ment and creation and expansion of Polish research and 
measurement laboratories in order to enable them to 
attain the status of certified and accredited organizations: 
this is dictated by the need for these entities to undertake 
new functions in order to bring Polish standards in line 
with international specifications: 621 billion zlotys. 


In 1994, 1,221,000.0 million zlotys, i.e., approximately 11 
percent of outlays on science are to be allocated for 
investment associated with the needs of scientific and 
research/development projects. 


The amounts of investment were estimated at a level that 
will make it possible to continue the financing of particu- 
larly important programs and enable scientific organiza- 
tions to carry on their projects. 


Research Projects (Section 77112, Clause 37) 


Under this section, we finance independent research 
projects (under grants). contractual [assignment-based] 
projects, and, within the limits of available financing, 
research projects required for implementation of strategic 
government programs. 


Independent Research Projects 


In 1991-93 we held five contests for independent research 
projects. During contests I-V. over 28,000 research pro- 
posals were reviewed and approximately 7,400 projects 
qualified to receive a grant. 


In 1994 we plan to conduct contests VI and VII and sign 
contracts for more research projects. According to initial 
estimates, the financing of projects under contest VI will 
amount to approximately 350 billion zlotys, to be awarded 
under the following conditions: 


—the number oi qualifying projects should not exceed 25 
percent of proposals reviewed. 
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—a reserve fund will be created (15 billion zlotys) to be used 
at the discretion of the KBN head based on recommenda- 
tions of the KBN commission in specifically defined cases. 
These monies could be used also to pay for review of 
proposals submitted by young scientists. For the financing 
of proposals to be reviewed in contest VII, we have 
earmarked 220 billion zlotys; 10 billion zlotys is to be held 
in reserve at the discretion of the KBN head. 


The plan also includes obligations under research contracts 
signed before 31 December 1993 (approximately 1,015 
billion zlotys). 


In 1993. KBN adopted new principles and methods for the 
awarding of grants to research projects. These changes 
were introduced after a study and assessment of annual 
and final reports. as well as a review conducted by NIK 
{Supreme Inspection Chamber]. 


The main changes are listed below: 


—the question of the protection of the ownership of the 
results of research conducted under grants has been 
regulated. 


—the possibility has been provided for individual eminent 
scientists to conduct their research work under grants 
(based on a contract concluded directly between KBN 
and the individual concerned). but without the possi- 
bility to purchase or build new equipment. 


—we introduced a new method for calculation of the cost 
of work that precludes the spending of funds on pur- 
poses not clearly defined. 


—we introduced the principle requiring that, when equip- 
ment is sold as part of implementation of a research 
project. the proceeds of the sale should be returned to 
KBN. and thereby to the state budget. 


—we introduced the principle that after the completion of a 
grant project, equipment must be put on the books as 
permanent assets of the research unit and. only after this is 
done. can such equipment be utilized for other purposes. 


—we defined more precisely the rules for the financing of 
the publishing activity conducted within the framework 
of a research project. 


—we defined the duties and functions of the research unit 
and the principal investigator. 


Contractual [Assignment-Based] Research Projects 


At the initiative of state administration—government 
ministers and province administrators—research projects 
can be ordered under contracts which are subject to 
assessment according to KBN Resolution No 10/92 of 18 
May 1992 with regard to the criteria for the granting of 
funds to contractual research projects by the Committee 
for Scientific Research (KBN Register, No |, Item 10). 


In 1992 we began to introduce the system of research 
projects under contracts. In 1993 the number of proposals 
increased considerably (as of 30 November 1993, 266 
proposals were submitted). Their topics were associated 
mainly with such issues as development of the national 
technological infrastructure, promotion of economic and 
social development on a regional basis, and solution of 
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unemployment probiems. It is expected that implementa- 
tion of such contractual projects will lead to more active 
development of local economies. Responsibility for the 
practical implementation of the research results lies with 
the initiators (i.e., the respective government ministers or 
province administrators). 


In 1993, out of 62 requested research project topics. 10 
contracts were signed. Here is a sampling: 


1) “Forecast of Labor Supply and Employment on Loca! 
Labor Markets of Opole Silesia Up to 1995. With Special 
Analysis of Unemployment Among Rural Population.” 


Initiator: Opole Province administrator. 
Implemented by: State Science Institute—Silesian Institute. 


2) “Integrated System of Maintenance of Professional 
Activity of Unemployed Individuals As a Tool of Active 
Labor Policies in the Bielskie Province.” 


Initiator: Bielskie Province administrator. 


Implemented by: the Poludnie Research Center of the 
Textile Industry. 


3) “Research and Recommendations for the Territorial 
Management Plans of the Districts of the Czestochowskie 
Province Situated Within the Range of the Jurassic Land- 
scape Parks.” 


Initiator: Czestochowskie Province administrator, imple- 
mented by: Environmental Protection Institute. 


4) “Development of the Principles for Economic Revival 
of the Elblaskie Province with Respect to Marine and 
River Transportation, Recreation, and Fisheries.” 


Initiator: Elblaskie Province administrator, implemented 
by: Marine Institute at Gdansk. 


In 1994 the financial results (underwritten amounts) pro- 
duced by research contracts concluded prior to 31 
December 1993 for the year 1994 amounted to approxi- 
mately 75 billion zlotys. 


In the first half of 1994, we will hold a contest of proposals 
for the contractual research relating to the remaining 52 
topics on KBN’s list of 1993. We expect a considerable 
increase of funds for this active form of research which 
promotes utilization of results. To the extent possible 
(within available financing limits), we will put into effect 
research projects covered by state strategic programs 
(within the range established by the Council of Ministers). 


In 1994, an allocation of 2,504,000.0 million zlotys, i.e., 
20.1 percent of outlays on science is foreseen for this 
section. 


Targeted Projects (Section 7713, Clause 37) 


KBN makes a stringent effort to verify the scientific level 
of proposed research/development projects and to assess 
the expected results, such as the introduction of products 
of services of a new type or quality. An important criterion 
we look for, aside from the number and scope of results, is 
the willingness to find additional sources of financing for 
the research/development phase and to finance the entire 
investment/implementation venture as a responsibility of 
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the entities undertaking these targeted projects. The 
intended goals. such as the development of the principles 
of innovation and assurance of competitiveness of 
domestic products and services. especially improvement of 
quality and reduction of production costs. are decisive 
factors in determining the amounts of funds to be allo- 
cated. In 1993, considerable accomplishments have been 
achieved as a result of implementation of 1 irgeted projects. 
The following examples can be mentioned: 


—a gold medal was received at the 1993 Poznan Interna- 
tional Fair by the Interagency Capital Stock Application 
Center. Radom, for “A Microprocessor Device for Equip- 
ment Aging and Lubrication Testing and Investigation.” 


—a gold medal was received at the 1993 Poznan Interna- 
tional Fair bx the BUMAR-LABEDY Mechanical 
Equipment Combined Works, Gliwicy, for “Model 4011 
BRAWAL Hydraulic Excavator.” 


—a gold medal was received at the 1993 Poznan Interna- 
tional Fair by the Research Center of Excavation and 
Transportation Machines, Stalowa Wola. for “Model 
TD-7H Tracked Bulldozer,” 


—the Gdynia Shipyard concluded valuable contracts for 
construction of four container vessels with 1.900 TEU 
capacity for German shipping companies, with the total 
order worth $130 million. The contracts were made 
possible by the implementation of a targeted research 
project entitled “Standard Rapid Container Ships.” 


—a citation for the best product at the Bydgoszcz INPRO 
93 International Fair of Inventions and Modern Tech- 
nology was given to the Institute of Glass and Ceramics, 
Warsaw, for the product “Monolithic/Ceramic Silicon 
Nitride Heating Element.” 


—a gold medal was received at the 42nd BRUSSELS 
EUREKA 93 World Exhibition of Inventions and Inno- 
vations by the Research Center of Automatics and 
Precision Equipment, Lodz. for the product ““Microchi- 
mate Measuring Device.” 


—a silver medal was received at the 42nd BRUSSELS 
EUREKA 93 World Exhibition of Inventions and Inno- 
vations by the LAZISKA Electric Power Plant, Laziska., 
for “A Method for the Sealire of Steam Turbine Throt- 
thes.” 


—a silver medal was received at the 42nd BRUSSELS 
EUREKA 93 World Exhibition of Inventions and Inno- 
vations by the REDOR Motoreducer and Reducer 
Research Center, Bielsko-Biala. for “Motoreducer for 
the Electrofilter Shredder Dnve.” 


We expect that the solutions proposed with regard to 
extension of enterprises and their financial restructuring 
programs will lead to a greater interest for innovations in 
the industry, which would also produce a greater industry 
interest in targeted research projects. 


In 1994. we plan to continue this activity and possibly 
increase the financing by KBN up to 80 percent of 
research/development work carried out by small and 
medium-sized enterprises that are more capable of 
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retaining their market share. One of the results will be an 
increase, in the coming years, of the market demand for 
higher-quality products. 


We plan to introduce a systemic solution based on evalu- 
ation of investment projects by the institutions that pro- 
vided recommendations and credits. The main cntenon 
for selection of these projects will be introduction of new 
technology and methods, which is bound to increase 
interest in this organizational form of research. 


In the framework of this section, financing will be pro- 
vided also to research/development necessary for the 
national secunty and defense. These topics will be con- 
cerned primanly with military technology: 


—modification and modernization of weapons and mill- 
tary equipment, 


—development of a new generation of equipment for 
automatic guidance and communication systems, and 
modern weapons and logistical support means for the 
needs of MSW [Ministry of Inters21 Affairs]. 


—development and introduction of new methods in 
forensic investigations, 


—development and introduction of special equipment 
helpful for criminal investigations. 


In 1994, the financing of targeted projects 1s planned in the 
amount of 1,440,500.0 million zlotys, 1.e., approximately 
12.57 percent of outlays on science. 


Scientific and Scientific/Engineering Cooperation with 
Foreign Countries Based on International Treaties 
(Section 7714) 


Scientific and scientific/engineering cooperation under 
international treaties concerning personal and cultural 
exchanges associated with scientific research make it pos- 
sible not only to maintain contacts with world’s science, 
especially scientifically advanced nations (including the 
United States, Germany, France, Britain, and China). but 
also to achieve significant practical effects, in the form of 
the results of joint research projects (co-authorship) or 
information exchange. 


Cooperation in this area is concentrated mainly in envi- 
ronmental protection, agricultural science, nutrition and 
public health services, engineering science, and electronics. 


Currently, KBN is reviewing international treaties and 
programs that take into account state priorities in the field 
of science and technology. 


For 1994, we foresee more intense cooperation with for- 
eign countries (particularly, with Russia, Belarus, Ukraine, 
and the Republic of Korea. with whom international 
agreements have already been signed, and also with Japan, 
Greece, Israel, Holland,- Malaysia, Thailand, Singapore, 
and Romania, with whom agreements are now being 
prepared for signing). 


In the framework of scientific and scientific/engineering 
cooperation for 1994, the following is planned: 


1) increased spending on contributions to international 
Organizations, reflecting an increase in membership dues 
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(an average annual 10-percent growth) as well as fluctua- 
tions in the rate of exchange; 


2) increase of personal contacts in connection with the 
signing of new international agreements and implementa- 
tion programs. 


In 1994, a total of 240,000.0 million zlotys, i.e., approxi- 
mately 2.1 percent of outlays on science are planned to be 
spent on financing of scientific and scientific/engineering 
cooperation. 


General Technical Activity and Auxiliary Research 
(DOT) (Section 7715, Clause 37) 


The funds for these activities are allocated to the appro- 
priate government administration agencies and entities 
operating in support of science or to individual projects. 


Financing of assignments in the DOT framework is tar- 
geted towards specially defined assignments, including 
scientific research and development conducted by entities 
working to promote science. 


The DOT financing includes also remuneration for review 
of independent contractual and targeted research projects 
and compensation for quality control. In 1993, the statute 
of 12 May 1993, which amended the charter of the 
Committee for Scientific Research (Government Register, 
No 52, Item 240), defined the regulations for the financing 
of reviews and quality contro! from the funds included in 
the state science budget. 


In 1994, an increase of financing in the DOT framework is 
planned for individual items, including the following: 


1) purchase of foreign science journals; 


This activity is conducted on a centralized basis in view of 
the usefulness of a register of organizations that possess 
individual titles, as well as an opportunity to enjoy sub- 
scription discounts. Annual published information on 
availability of journals and the organizations holding them 
is extremely useful. 


In 1994, in the area of journal acquisition (after analysis of 
costs and assessment of the organization of import), we 
plan, taking into account the permanent interests of the 
scientific community, to increase the number of subscrip- 
tions and the number of copies for individual titles. An 
increase in the spending is estimated to occur also because 
of changes in the currency rate of exchange; 


2) purchase of software for scientific organizations to 
ensure that they meet world standards and are able to 
utilize access to the NASK network; 


3) subsidies to finance of the cost of development and 
maintenance of regional and national databases available 
through the network; 


4) promotion of Polish science conducted by the Committee 
for Scientific Research and by Government Ministries. 


Objectives mentioned under 1|-3 above are to be financed 
exclusively from budget allocations under the rubric of 
general technical activity by KBN. DOT funds available to 
KBN will not be spent to finance the publication of 
specialized science journals and thematic popular science 
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magazines. Such publications can be financed by other 
pertinent government administration bodies. 


We plan a considerable reduction in the spending on 
assignments in general technical activity implemented by 
the government ministries. This results from an increase in 
the funds (within the science budget for 1994) in other 
activity spheres. 


In 1994, 850,000.0 million zlotys, i.e., approximately 7.4 
percent of total science outlays, will be spent on general 
technical activity. 


Other Types of Activity (Section 7795, Clause 37) 


This section includes the spending associated with the 
settlements resulting from the dissolution, on 31 
December 1990, of the Central Science and Technology 
Development Fund (CFRNiT). 


According to Law of 14 December 1990, “On Dissolution 
and Liquidation of CErtain Foundations,” Article 25, 
Clause 9 (Government Register, No 89, Item 517), the 
statute of 27 April 1989 on the Central Science and 
Technology Development Fund (Government Register, 
No 25, Item 134, and No 64, Item 389) was abolished. 
Pursuant to the resolutions adopted by the Committee for 
Science and Technological Progress of the Council of 
Ministers and in coordination with the Minister of 
Finance, a method was established for the dissolution of 
CFRNiT. The principles and terms for settlement of 
obligations and assessment of assets were defined also by 
the “Report on the Management of CFRNiT Funds in 
1990,” which was approved by the Seym on 22 August 
1991 (Parliamentary Register, No 28, Item 199). 


In 1993, an amount of 240.0 million zlotys was allocated 
under this rubric. These funds were assigned for services 
associated with financial settlements and transfer of gov- 
ernment orders (ZRN’, individual implementation pro- 
grams (WIP), individual research and developmer.’ pro- 
grams (JPBR), and financial settlement of agreements with 
the Ministry of Industry and Trade. As a result of KBN 
activity, an amount of approximately 70,000.0 million 
zlotys was earned. 


In 1994, 60,000.0 million zlotys is to be spent on the 
servicing of the former CFRNIT obligations, or approxi- 
mately 0.5 percent of science outlays. This significant 
increase is a result of negative (from the point of view of 
the Committee for Scientific Research) court rulings asso- 
ciated with the CFRNiT settlements with various entities. 


Note: The foregoing numbers are tentative; the final allo- 
cation of funds will be defined after the approval of the 
draft budget for 1994. 


Poland: Scientific Research Spending Detailed 


95WS0088A Unknown GOSPODARKA NARODOWA 
in Polish No 10, Oct 94 pp 24-25 


[Article by Wladyslaw Janasz: “Outlays on Scientific 
Research in Poland’’} 


[FBIS Translated Excerpt] [passage omitted] Poland belongs 
to the group of nations where spending on science always 
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lagged behind the growth of the gross domestic product. A 
corrective role with respect to this model (variant) is played 
by the state policy. 


All limitations to the effective financing of science and 
higher education inevitably lead to incalculable losses in the 
economy. We should note also that spending on science in 
Poland is smaller than the average for European countries 
and the world.*. It is the opinion of Polish scientists, shared 
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by many others, that the spending on science should repre- 
sent at least a 2-percent share in a nation’s gross domestic 
product (GDP). We should mention in the post-war period 
that this level was never achieved in Poland. It is accepted 
generally in the world that a |-percent share of science in the 
GDP represents the threshold of a social catastrophe threat- 
ening a breakdown of civilization.” We should add, however, 
that the amount of science spending in Poland displayed a 
wide fluctuation over the past two decades. 





Science Spending in Poland as a Percentage of the GDP 





Expenditures 1975 1980 1985 


1989 1990 1991 1993 














GDP share 1.5 1.6 1.0 














0.9 11 0.6 0.6 





Source: ““Poziom wydatkow na prace naukowe w Polsce 1 wybranych krajach.” in: Z prac Zakladu Badan Statystyczno-Ekonomicznych, February 
1992, part 2, and Zalozenia politvki nauAowe; t naukowo-techniczne) panstwa, KBN (draft), Warsaw, December 1992. 





It follows from the data in the table that the state policy with 
respect to the research and development sphere in the latter 
1970s and through the 1990s was characterized by a great 
instability. The most favorable years for Polish science so far 
were: 1977, 1980. and 1986, when 1.6 percent of GDP was 
spent in this area. During five years (1975, 1976. 1979, 1981, 
and 1988) science received 1.5 percent of the GDP. The 
general drop in the spending levels—for a first time in the 
post-war period—occurred in 1982. when less than | percent 
of the GDP was allocated to science. A similar situation was 
observed in 1983-84. In 1985. | percent of the GDP was 
spent on science, while in 1987 the amount rose slightly 
above | percent. Two years later it again dropped below | 
percent (in 1989 it was 0.9 percent). In 1990 a slight increase 
was observed (1.1 percent). In turn, starting from 1991 there 
has been a decrease of this spending counted as a percentage 
of the GDP. We should note, however, that these values can 
vary depending on the calculation method. The above figures 
are based on the methodology adopted by UNESCO. This 
means that the cost of R&D is counted as the current and 
investment cost in the nation (which does not include certain 
costs of services in science. such as science libraries, etc.).'° 
We should add also that the data on the «pending on science 
in Poland, especially after 1990. for the most part do not 
include the spending that is off budget. According to KBN 
[Scientific Research Committee] estimates the off-budget 
expenditures in this sphere were the following: in 1992, 0.15 
percent of the GDP; in 1993, 0.20 percent, and in 1994-95 
they are expected to be 0.25 percent and 0.35 percent of the 
GDP, respectively.'' 


For the subsequent years. there are projections that the 
spending on science should increase. This will occur prima- 
rily due to a greater activity in the off-budget expenditures 
(specifically, contributions of private enterprises and public 
entities to the implementation of targeted programs, tech- 
nology introduction, and the spread of the results of science 
or engineering). As a result, budget spending (which cur- 
rently amounts to 80 percent of all science expenditures) and 
the funds that are off-budget will make up approximately 
2.5—3.0 percent of the GDP by the year 2000. The contri- 
bution of off-budget funds will amount to approximately half 
of all science expenditures. '” 


Assessments of the dynamics of investments and employ- 
ment in the R&D sphere provide a picture similar to the 
conclusions drawn based on the science expenditures. 
Without an increase of the participation of science and 
higher education in the domestic product, it is impossible to 
maintain, even at the current level, the present condition of 
the basic assets of educational and research institutions. The 
regular drop-off of employment in the R&D sphere starting 
from 1988 indicates an excessively low level of financing. 
The continuing decline in employment is a result of the 
decrease (even if it is only relative) and reduction in expen- 
ditures allocated for R&D. Science is a unified organism 
consisting of components which are closely intertwined and 
influence each other on a domestic and international scale. 
As a result, a reduction of any segment affects almost all 
spheres in the functioning of this institution. [passage 
omitted] 


Footnotes 


8. F. Malinowski, “Finansowe cierpienia polskiej nauki,” 
PRZEGLAD AKADEMICKI, No 12, p 7, 1993. 


9. See “Rozdroza nauki. Rektorzy ostrzegaja....° PRZE- 
GLAD TECHNICZNY, No 12, p 6, 1992; “Cywilizacyjna 
zapasc?,”” PRZEGLAD TECHNICZNY, No |, pp 30-32, 
1992. 


10. As an illustration of the effect of calculation methods 
used, one can take the data on science expenditure prepared 
by PAN [Polish Academy of Sciences]. The estimates indi- 
cate that in 1975, 1988, and 1990 these expenditures consti- 
tuted 1.84 percent, 1.96 percent, and 1.43 percent of the 
gross domestic product, respectively, i.e., the estimates were 
0.40 percent higher than those provided by PKB. See A. 
Karpinski, S. Paradysz, B. Penconek, “Wydatki na nauke w 
poszczegolnych krajach,” Published by the Bureau of Orga- 
nization, Prognostication, and Expert Assessment of the 
Science Committees at the Presidium of the Polish Academy 
of Sciences, Warsaw, November 1991. 


11. “Zalozenia polityki naukowej...,” op. cit., p 47. 
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12. “*Zalozenia polityki naukowej...,”” op. cit., p 47. 
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France: Government Calls for Information 
Highway Initiatives 
95WS0128A Paris LE MONDE in French 22 Dec 94 p 14 


[Article by Yves Mamou: “Testing of ‘Platforms’ Will End 
Telecommunications Monopoly” 


[FBIS Translated Text] One month after having launched a 
call to private- and public-sector enterprises for proposals on 
the testing of information highways (LE MONDE 30-31 
October), the Ministry of Industry, Posts and Telecommu- 
nications held a public meeting on Monday 19 December to 
elicit initiatives and promote the grouping of enterprises. 
The Lyonnaise des Eaux [Lyon Water Company] and the 
Generale des Eaux [General Water Company] are both 
challenging, each in its own way, the monopoly held by 
France Telecom. 


The platforms that the government is planning to create to 
test the services and infrastructures of the future informa- 
tion highways will be easy to form. There will be as many 
as there are competing industrial groups. 


On Monday 19 December. during the public meeting on 
information processing held by the Ministry of Industry, 
Posts and Telecommunications to elicit initiatives and 
promote the grouping of enterprises, the cleavages were 
clear-cut. The Lyon Water Company clearly intends to 
constitute a platform distant from its principal competitor, 
the General Water Company [CGE], which, for its part, 
has no intention whatever of working hand-in-hand with 
France Telecom. 


A number of secondary players, such as Alcatel, and the 
operators of the French scientific network Renater, gravi- 
tated around these three primary players, to say nothing of 
the companies desirous of offering their services regardless 
of who the distributor may be. 


in the view of Cyrille du Peloux, CEO of Lyonnaise 
Communications (the Lyon Water Company’s communi- 
cations subsidiary), and of Philippe Santini, general man- 
ager of Compagnie General de Videocommunication 
(CGV, the General Water Company’s communications 
subsidiary), the cable networks will be the information 
highway testing grounds. But beyond that point of agree- 
ment, the two companies’ respective approaches diverge 
sharply. The Lyonnaise group, in association with France 
Telecom, is not pressing outright for the right to distribute 
telephone services via cable. 


This does not imply a strategic disinterest, but rather a 
tactical marking of time. Primacy is being accorded ini- 
tially to the financial aspects of this alliance with the 
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French telephone giant. Pending potential regulatory 
restructurings, the Lyonnaise company plans to test mul- 
timedia telematics services between microcomputers in 
the Paris, Boulogne, and Neuilly sectors served by cable, as 
well as a number of multimedia services to Cannes. 
Lyonnaise Communications, France Telecom, and Elyo (a 
Lyonnaise des Eaux subsidiary specializing in the mainte- 
nance of buildings) will sign an agreement simultaneously 
with the city of Boulogne-Billancourt, covering studies to 
develop “teleservices” via that city’s cable network (8,000 
subscribers). These teleservices will concern especially 
“assistance to persons, management of buildings, work at 
home, and distance learning.” 


No Government Assistance 


CGV’s general manager, Philippe Santini, for his part, is 
making no secret of his company’s interest in telephony. 
He is proposing, therefore, an alliance with Alcatel, U.S.- 
based Southwestern Bell (which already owns a stake in 
SFR [French Radiotelephony Company], CGE’s mobile 
telephony subsidiary), Dassault Electronique, and Axime, 
to set up a platform that will offer television and telephone 
services throughout a zone in southern France that is 
served by cable and wired for at least 3,000 to 5,000 drops. 


Other platform proposals also emerged on Monday 19 
December. Alain Bensoussan, president of INRIA 
[National Information Processing and Computer Research 
Institute], proposed a platform to aid cooperative work via 
Internet (videoconferencing, joint document writing), and 
a program to aid the creation of multimedia services, also 
via Internet. Michel Lartail, director of the National 
Research Network (Renater), also proposed various tests 
of interest to the scientific community (videoconferencing, 
proposed tariffed rates for the use of scientific services, 
interconnection of lycees and colleges). 


By validating these projects, the government can begin a 
gradual deregulating of the telecommunications sector. 
For the rest of it, Didier Lombard, the Industry Ministry’s 
general director of industrial strategies, stated it loudly and 
clearly: the Government has no intention of subsidizing 
one company rather than another. 


An interministerial committee will meet around mid- 
February to evaluate these proposals in their entirety. The 
government does not intend to join the meeting of the 
member countries of the Group of Seven (United States, 
Canada, Japan, France, United Kingdom, Italy, and Ger- 
many) to be held 25-26 February 1995 in Brussels, to 
discuss information highways, unless it has a strategy to 
propose to its European partners. 
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France: Giat, Motorola Partnership Reported 
95W'S0123C Paris L'USINE NOUVELLE 
in French 8 Dec 94 p 30 


[Article by Thierry Lucas: “Giat, Motorola in the Airbag 
Market”; introductory paragraph in boldface as published] 


[FBIS Translated Text] The arms manufacturer and the 
expert on semiconductors have joined together to manufac- 
ture a new generation of pyroelectronic igniters. 


It is like a historic meeting: the coming together of gun- 
powder and integrated circuits! In a small device for use in 
airbags. Giat Industries and Motorola Semiconductors, 
Inc. have in fact combined pyrotechnical materials with an 
electronic chip. It is that integrated circuit which, in case of 
a collision, will ignite the charge causing the airbag to 
expand. 


It is a technological first. and the result is that Guat 
Industries intends to win its share of a very active market: 
20 million airbags will be sold in Europe in 1995, and that 
figure is destined to double every year (the worldwide 
market should reach 100 million units beginning in 1996). 


“The reliability of the triggering mechanism ts the key 
point in these systems.” explains Jean-Paul Toussirot, 
manager of the Pyrotechnics product line at Giat Indus- 
tries. “Thanks to electronic control, the pyrotechnical 
igniter 1s 10 times more reliable.” 


To bring together the necessary skills, the pyrotechnical 
experts in Tarbes turned to their neighbors at Motorola, 
whose plant in Toulouse already focuses heavily on auto- 
mobile electronics. Their cooperation resulted in a joint 
team consisting of about 10 people from each of the 
partners. Le Laas. the CNRS [National Council for Scien- 
tific Research] laboratory in Toulouse, also participated in 
the theoretical development and refinement of prototypes. 


Industrialization Phase Begins 


Today, after a year of joint work. the new device has been 
validated, and the industrialization phase is beginning. 
Mass production will begin in the second half of 1995. The 
plant in Tarbes will receive the integrated circuits from 
Motorola in Toulouse and be responsible for the pyrotech- 
nical part of the work and for final assembly of the 
pyroelectronic igniters. “Production is scheduled to start 
at a rate of from 2 to 3 million units per year. But the 
objective is to achieve runs of 10 million units,” says 
Toussirot. 


To produce the new generation of igniters, Giat Industries 
can simply convert the production lines already in exist- 
ence at the Tarbes facility. The reason is that the arms 
manufacturer is already in the automobile safety market, 
having developed a traditional (“hot wire’’) igniter. The 
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diversification of pyrotechnical products in the direction 
of civilian markets, including automobile safety, has been 
turned over to Gitech, the arms manufacturer’s branch 
specializing in industrial equipment. 


For its part, Motorola has developed a specific process, 
and the integrated circuits intended for use in pyroelec- 
tronic igniters will be manufactured on a specially 
designed line at the Toulouse facility. ““‘The European 
market is far behind the United States, which has over- 
whelmingly adopted the airbag already, and it is particu- 
larly dynamic at the moment. But the new triggering 
technology will also be distributed in the American and 
Japanese markets,” says Jean-Francois Allier, head of the 
project at Motorola. 


Other civilian applications are being considered, for 
example, the igniting of explosives in mines and quarries 
or the fast triggering of oxygen generators and fire extin- 
guishers in aircraft. With that in mind, the arms manufac- 
turer and the expert on semiconductors are continuing 
their cooperation. 


[boxed material] 
Reliability Increased Tenfold 


In a traditional pyrotechnical igniter, a wire heated by a 
current impulse is what ignites the charge and triggers 
expansion of the airbag. An identical system makes it 
possible to activate the initial tension in seatbelts in the 
event of an accident. An integrated-circuit igniter adds the 
advantages of microelectronics: 


1. Triggering is effected by weak current impulses, and the 
device is insensitive to electromagnetic disturbances (thus 
eliminating the risk of being triggered at the wrong time). 


2. Improved reproducibility of the device’s characteristics 
thanks to the manufacture of semiconductors in large runs. 


3. Permanent self-testing of the system mounted on vehi- 
cles with no phenomenon of wear. 


A sealed casing has also been developed to protect the unit. 
Overall, the pyroelectronic igniter is credited by its inven- 
tors with reliability 10 times greater than that of preceding 
generations. 

Giat Industries 

Data on this national company for the manufacture of 
weapons and defense systems are as follows: 

Turnover in 1993: 9.2 billion francs. 

Employees: !7,000. 


Activities at Tarbes center: Tank turrets, ammunition and 
pyrotechnics, industrial equipment, materials research and 
development. 


Employed at Tarbes: 1,950. 
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Germany: Siemens’ 1994-1995 Business 
Improvement Strategies 


95WS$0123D Paris LE MONDE in French 17 Dec 94 p 24 


[Article by C.M.: “Siemens Relying on Productivity To 
Improve its Results by 20 Percent”) 


[FBIS Translated Text] Siemens is definitely confident. 
Following a notoriously difficult fiscal 1993-1994 (ending 
on 30 September)—net profit rose by | percent to 1.9 
billion German marks [DM], but only because of money 
earned from the sale of its pacemaker activity—the 
German electrical giant has adopted resolutely optimistic 
goals for 1994-1995. The company is expecting a 20- 
percent increase in its net profit, with net results after taxes 
and excluding exceptional profits expected to be in the 
neighborhood of DM2 billion (6.8 billion francs [Fr]). It 
also expects its turnover to total DM88 billion (about 
Fr300 billion) and feels that it can produce a 1|5-percent 
net return on capital two years from now. That return 
should total 10 percent in 1994-1995, compared to 9.4 
percent in the previous fiscal year. 


Is Siemens, which experienced a drop in the price of its 
principal products in 1993-1994, expecting a strong 
recovery in Germany in particular? Not really, according 
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to Henrich Von Pierer, chairman of the company’s board 
of directors, who spoke to the press regarding its prospects 
on Thursday 15 December. “The recovery has started,” 
Pierer explained, but its beneficial effects on the com- 
pany’s order book have not yet really made themselves felt. 
They are expected “‘during the current fiscal year or even 
later,’ Pierer added. He also confirmed that the strong 
pressure On prices would probably continue. 


That being the case, the company is relying primarily on a 
sizable productivity effort—an improvement of from 20 to 
30 percent within two years—and on an emphasis on new 
markets, in Southeast Asia in particular, to bring it out of 
its dull spell. As a logical corollary, ‘tensions in the area of 
employment will continue.” The company, whose man- 
power declined by 9,000 in 1993-1994, actually eliminated 
21,000 jobs, including 17,000 in Germany, during that 
same period. Siemens, which now has 382,000 employees, 
expects to reduce that level by another 12,000 in 1994- 
1995. As was true in 1993-1994, those job eliminations 
will affect the Siemens-Nixdorf computer subsidiary and 
telecommunications networks. “Job eliminations are inev- 
itable,” Pierer said, “but their extent will depend on the 
strength of the economic recovery in Germany.” 
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Philips, Sony Form A \liance for Developing Video 
CD Standard 
95WS0128B Paris LE MONDE in French 20 Dec 94 p 22 


[Article by Alain Franco: ‘Philips and Sony Seeking To 
Establish a Video Compact Disk Standard”’] 


[FBIS Translated Text] Philips and Sony have formed an 
alliance to develop a new video compact disk standard 
offering a storage capacity five times greater than a conven- 
tional compact disk. 


The two consumer electronics giants risk triggering a new 
standards war. Toshiba, backed by Pioneer and especially 
by U.S.-based Time-Warner, is, in fact, working on another 
higher-powered project. 


Open Door 


These initiatives are aimed at revitalizing the consumer 
electronics market, which has subsided to, or almost to, its 
1988 low water level. Initially, the video compact disk will 
replace only the laser disk, which has had only lukewarm 
success. To avoid disconcerting the public with a new 
standards war, Philips and Sony are leaving the door open 
to final talks. 


Amsterdam—Philips and Sony have opened fire. In 
announcing, on Friday 16 December in Tokyo, that they 
are adopting a common standard for the video compact 
disk that is to replace the current laser disk and, in time, 
the video cassette, the two partners are taking a risk. They 
are opting for a technology that differs from that of their 
competitor, Toshiba, which has long been doing research 
on the same product. 


Logic seemingly would have called for the big electronics 
manufacturers—Philips, Sony, Matsushita, Toshiba, 
Thomson—to try to reach an agreement on a common 
standard. The video disk and video tape recorder “‘stan- 
dards war,” by turning consumers off, created havoc in the 
consumer market of the early 1980's. “Actually, we talked 
with various groups. But Sony is a technological partner of 
long standing, and we have worked more closely together 
over the past six months,” says Philips spokesman Marijke 
Van Hooren. A new war seems unavoidable, although 
Philips and Sony deny that they have sought to trigger one. 


All the big electronics manufacturers are dragging their 
feet on finding a replacement for the video cassette, which 
over the past 10 years has become a part of the majority of 
households in the rich countries. Seventy-five million 
homes in the United States have a video tape recorder. 
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Two blocs thus seem girded for battle with each other on 
the high-density compact disk terrain. Toshiba, Pioneer, 
and the Time-Warner film-production company are 
working together on one technology: a 4.8 giga-octet [bil- 
lion 8-bit bytes] disk (equivalent to 3,333 standard com- 
puter diskettes), whose image quality, it is said, rivals that 
of the silver screen. Philips and Sony, for their part, have 
opted for a 3.7 giga-octets disk whose capacity, though 
somewhat smaller, is nevertheless five times that of a 
conventional compact disk and will deliver 135 minutes of 
film. The disk can be produced in the same plant facilities, 
and read by the same equipment, as are current CD’s. 


No Recording 


As the video world’s number one, with its JVC, National, 
Panasonic, and Technics trademarks, Japan’s giant Mat- 
sushita undoubtedly holds one of the keys to the future 
standard. For the moment, the group has not yet chosen 
sides and is calling for a synthesis of positions. “But it is 
leaning toward our side,” says Philips’s spokesperson. 
Various analysts agree with this view. 


Unlike the video cassette, neither of the two technologies 
at this time permits recording. They can only be read. The 
first model will not be presented to the public before 1996, 
and the price will be high, Philips warns. 


What is it about these video CD's that is likely to attract 
the consumer? High-quality reproduction. “The film 
industry has drawn up a list of its requirements,” says 
Marijke Van Hooren. “They include the capability of 
storing several languages, an image approaching the high 
definition of 16:9 format (Editor’s note: corresponding to 
TV of tomorrow), protection of author's rights, etc. Our 
standard meets all the stated requirements.” It is because 
of the exceeding interest being shown by the film industry 
that the two blocs are working with the big powers of that 
industry: Time-Warner for Toshiba; Columbia and Poly- 
gram for Sony and Philips. The latter also appear to have 
the support of big names in computers, who are studying 
the applications of the new technology to CD-ROM: IBM, 
Apple, Compaq, and Microsoft. “‘The fact that they have 
authorized us to publish their names indicates that they 
favor us,” says Philips’s spokesperson. 


Both groups have left their doors open to a compromise, 
stating that their standards proposals will not be finalized 
before mid-1995. For the moment, however, there is 
nothing to warrant affirming that the two camps will find 
a middle ground. 
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